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The First Lines of Morphology and Organic Development, 
Oeometrically considered. By Dr Macvicar, Moffat, N. B. 

Aetronomj, though bo old a science, is even to the present 
day content with heing able to understand and to proclaim the 
laws by which the forma and orbits of the heavenly bodies 
are regulated. There are only a very few afltronomers who 
have ventured on inquiries as to the mechanism by which 
these laws are realised and worked ont ; and that, by general 
consent, with very nncertain saccess. Bat naturalists, even 
already, although their ecience, compared with astronomy, is 
still in the period of its childhood, seem disposed to reverse 
this order of procedure. Naturalists, even previously to the 
discovery of the laws of biology, are bent on the discovery of the 
mechanism by which the forms and strnctnres of living beings 
are determined, and by which they come to be what we find them. 
Bnt in this undertaking, though gifted minds have bestowed 
themselves upon it, very little progress has been made ; and any 
solution of the problem of life in this way in the present day 
seems to me quite hopeless. In the following communication, 
the method of astronomy, the discovery and the application 
of laws, is retained. Nor the method only, the grand instra- 
ment of astronomical investigation, is also retained. It is 
proposed to explain the elementary forma and transformations 
of orgasms and organised beings by the aid of elementary geo- 
metrical principles. Ultimately an appeal to these principles 
is ineritable, and I think that the sooner it is entertained the 
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2 The First Lines of Morphology 

better. It is inevitable, because wherever there is a form or 
a transfonnation, there is a phenomeuoD taking place in the 
field of geometry ; and with regard to organic forms, as with 
respect to all others, there is only one alternative possible ; 
either they must be shaped in accordance with geometrical 
principles and proprieties, or else in violation of them. There 
is no neutral ground in reference to form, on which the prin- 
ciples of geometry may be simply ignored, or their silence 
secured, if they be violated. Neither are these two geome- 
tries, one, for instance, for the heavens, and another for the 
earth. Two are not possible. All geometrical principles and 
propositions whatsoever, do form, and must form, part and 
parcel of one and the same consistent code of doctrine. It is, 
_ indeed, but a few only of the simpler facts in geometry which 
have been deciphered by human intelligence; but it is certain 
that those which transcend the reach of our minds are con- 
sistent with those which we know. Geometry ia, in fact, simply 
the expression of intelligence operating upon pure space, 
developing the pure forms which are possible to its parts, and 
discovering and describing the properties which necessarily 
attach to these forms. Nor can there be more satisfactory 
evidence that a Perfect Intelligence has framed the universe, 
expanded as it is in space, or that a Perfect Intelligence 
presides continually over it, than the discovery that geometri- 
cal principles are everywhere respected and acted upon in it. 
Other interests, indeed, besides those of form, may have to be 
attended to ; and other interests obviously are attended to in 
the economy of nature — the interests of sensibility, for in- 
stance. And respecting sensibility, there is no assurance & 
priori that its laws are the same as the laws of form. We 
ought, therefore, to hold ourselves prepared for finding that 
possibly in certain regions of nature the principles of geometry 
are kept in abeyance by other, and it may be higher princi- 
ples. But this we are not warranted to regard as a fact until 
we find it to be eo ; for in assuming it we are gratuitously 
limiting d priori the infinite resources of Almighty power. 
And if it be ascertained, as undoubtedly it has been, that the 
forms and movements of the heavenly bodies (those of light 
and heat included, to which nature owes everything) are ex- 
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are explained by Geometry. 3 

qnisitely geometrical ; and if it be certaiD, as it is, tliat the 
proprieties and improprieties belonging to geometrical forms 
and principles are the same universally, vbether applied to the 
forma and courses of stars or of atoms, of plants or of ani- 
mals, we are called upon, in the absence of evidence to the 
contrary, to anticipate that the forms and movements, whe- 
ther of the intimate stmctnree of orgasms or of entire organ- 
ised beings, however mach more elaborate find varied they 
may be than the forms or movements of the stars, are yet, 
equally with them, cases of applied mathematics. 

IVoceeding on this principle, which, if it receive mature 
consideration, cannot but secure the reader's acquiescence, I 
proceed to show that a few simple and veil ascertained geo- 
metrical facts and relations, when viewed in reference to the 
media in which orgasms live, explain the most characteristic 
forms and phenomena of orgasms, for which, so far as I am 
aware, science has hitherto had no explanation to give. 

The problem, in its most general terms, may be thus con- 
ceived. Given — as the highest generalisation which the 
observation of organic nature has supplied — the idea of a 
being which shall live, that is, a being which shall change 
continuously from within in a determinate manner, or accord- 
ing to law ; given also the general conditions of its existence, 
it is required to explain the primary elements of the form and 
structure, and course of life of sach a being. The problem is 
legitimised by the same fact which legitimises all philosophy, 
viz., that " our minds are curious, and our eyes are bad ;"• — 
our curiosity attested by the great number of the students of 
nature ; and the badness of our eyes by the fact that, after 
the much which the microscope has been made to reveal, still 
all the most exquisitely plastic fluids (white of egg, serum of 
blood, &C-), and all the most important tissues (intercellular 
substance, the walls of cells and tuhules, elastic and contractile 
tissue, &c.), look as if they were perfectly structureless and 
homogeneous. Whence, also, we may understand at what a 
distance Kature keeps our organs of sense from her actual 
laboratory, and how altogether dependent we are upon the eye 
of the mind, the use of reason, if we are to find admittance 
* Fontenelle's Plurality of Worlds, Flret Kveniiig. 
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4 The First Lines of Morphology 

at all. Our poeition would indeed be altogether hopeless, vere 
it not for the fact, which indeed alone renders any ecientific 
inquiry possible, and sanctions it, namely, the uniformity of 
nature. But this uniformity is so great, that not only does it 
hold good in securing the recurrence of the same phenomena 
when the same conditions of existence recur ; but, inasmuch 
as the Architect of nature is one, the same style of architec- 
ture prevails from the simplest to the most elaborate of all 
Nature^s works. Moreover, there can be no doubt that the 
problem would be utterly insolnble by us, did we not see it 
actually solved in nature. Nor could we proceed were we 
without the principle that the normal form, etructure, and 
course of life in every orgasm and living being must 1>e in 
harmony with the conditions of its eMstence, The great value 
of this fact as a canon of biological research was first shown by 
Guvier, and it has been generally acknowledged since his day. 
But it is possible to carry it now much farther than it could 
be carried then, and also to simplify its application. Thus, in 
order to ascertain the most general principles of morphology, 
it is not necessary to take into detailed consideration all the 
conditions of existence of living beings. It is enough to take 
into consideration the bearings upon life of the ambient 
medium in which an orgasm or living being is appointed to 
live, and by which it is constituted a member in the system of 
nature, and enters into the economy of nature. Hence, also, 
it is not necessary to consider even the ambient medium, in 
reference to its intimate constitntion, or otherwise than in 
reference to the changes to which it is subject. Nay, it is not 
necessary to consider even these changes in detail, or in their 
relations among themselves, but only in their bearings upon 
the life which they touch. In a word, it is enough to regard 
them under one or other of the three categories within one or 
other of which they must all be comprised, viz., (1.) Changes 
which are unfavourable to the development of life; (2.) 
Changes which are favourable ; and (3.) Alternations from 
either of these to the other, such as are constantly occurring 
during the vicissitudes of protracted existence. Now, the 
forms corresponding to these various states of the ambient 
medium, we may, in the meantime, provisionally designate as. 
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are explained by Geometry. 5 

(1.) Forms of hybernation ; (2.) Forma of developmenl) ; and 
(3.) Perfected or matured forms. What, then, are the teach- 
ingB of geometry with respect to all of these 1 And firet as 
to 

Forms of Hybematinn. 
The ambient medium, from some cause or other which ts not 
inquired into, is supposed to be unfarourable to the deploy- 
ment of life in it ; the form of the orgasm or liring being, 
which is the object of thought, is supposed to be as yet unde- 
termined ; and the problem to be solved is supposed to be the 
construction of a form within which life may be best protected 
from the unfavourable action of the ambient medium, and 
best conserved until some favourable change take place in 
this respect, either in the medium where the orgasm is, or in 
' the orgasm itself, by change of place. Suppose, for instance, 
that an orgasm or living being (in whose interior liquid water 
is, of course, necessary to the continuance of its life) is to have 
a bed of snow assigned to it as the medium which it is to ani- 
mate. Or suppose an orgasm is to have, as its present abode, 
an ambient medium consisting of the same substances as itself, 
and from which it has jast been separated or secreted, and into 
which, consequently, it cannot but~tend to return by reabsorp- 
tion and assimilation again, the question is, what form shall be 
assigned to it that shall best protect it from the unfavourable 
condition of the ambient medium, and preserve its being and 
its life till better times ? Now, this is a definite problem in 
applied mathematics, and the solution is equally simple and 
explicit. In the circumstances described, an orgasm ought 
obviously to be moulded into that form which exposes the 
smallest number of its parts or particles to the ambient medium, 
and which, consequently, secludes and protects the largest 
number from it. It should obviously be moulded into that 
form which has the smallest surface and the largest interior or 
solidity. Now, what is this 1 Geometry finds no difficulty with 
the answer. Plainly it is the sphere. Wherever, therefore, 
the construction or the conservation of orgasms or living forms 
in a medium unfavourable to the deployment of their life is the 
aim of nature, and whether we view nature as the creation of 
Intelligence, or as itself instinct with intelligence, we should 
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6 The First Lines of Morphology 

look for Bpherical forms as those dommaot in the orgasms in 
it, or, at all events, for such forms as show that, hat for the 
presence of influences either preventing the development of the 
spherical, or causing departures from it, they wonld have been 
spherical. This is our first landing place. 

And let us, in a few words, show how nature verifies this 
deduction. And, in order to this, we may consider two cases — 
(1.) That in which the difference between the medium and the 
orgasm in it is not sufficiently great for the full enjoyment oF 
life ; and (2.) that in which the difference is too great. That 
a difference, greater or less, between nearest neighbours is the 
condition of all life, and, indeed, of all molecular action except 
that of simple gravitation, is the teaching equally of all che- 
mistry and of all biology. The difference must not he too 
great and urgent, indeed, otherwise a rapid solution or dissolu- 
tion of the orgasm is the consequence. But neither must it be 
too small; for all vital, all molecular action, consists in an 
endeavour to lessen an initial difference by an exchange of 
particles; and all molecular action, all life, ceases when assi- 
milation has been completely effected. Hence it immediately 
appears that, when the difference between an orgasm and the 
ambient medium is too small, the conditions of existence, 
though they may be favourable to the conservation of life, 
are yet unfavourable to the deployment of life. 

Now, the difference between an orgasm and the medium in 
which it exists cannot but be very small when that orgasm 
consists of the same kind of molecules as the medium in which 
it appears, and in which it has been merely individualised. 
Orgasms thus generated, therefore, we are to expect to possess 
spherical or hybernating forms, so far as mechanical pres- 
sures, modes of nutrition, and specific types permit. Now, in 
this category are obviously included all ova, seeds, spores, 
granules, and cells of all those kinds of which so many are pro- 
duced in the plastic fiuida and tissues of living beings. But 
of all these, it will be admitted that they tend to assume a 
spherical form. They therefore fully verify our theory. 

Nor is it only while they are in a hybernating state that 
ova and seeds verify our theory. When, through infiuences 
more or less remote, they are forced to develop themselves. 
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are tas^ained by Geometry. 7 

still, BO long &6 they remain in their matrix, they are devel- 
oped in forms far more rounded than those vbich they imme- 
diately assume on changing their medium and coming out into 
the world. Fromtbesimplest entozoa(^a(Mm acuminata)i^ 
the chick in ovo and mammalian embryos (fcetns in atero, &c.), 
this fact is illustrated. To the same category also there obvi- 
ously belong those orgasms which, though not produced withiD 
the parent tissue, are yet retained in such union with it that 
the deployment of individual life in them is preventdd. Such 
are gems, bads, tubers, &c. And of these it is not to be denied 
that the sphere is the typical form. And so in other cases. 

Here also the entozoa present themselves. They exist in a 
medium too similar to themselves to admit of a full development 
of life and of those expanded organs which, as we shall after- 
wards see, places a living creature in harmony with a favour- 
able medium. Now, though it may be said that the entozoa 
tend to form an animal kingdom of themselves, and, as far as 
is possible, to represent all forms in the animal kingdom, yet 
they are very unsuccessful. In so far as they are truly 
simple, and neither compressed nor lengthened by currents 
plying along the walls to which they are attached, they tend 
to be eminently spheroidal (Acephalocystls, Gregarina, &c.\ 
usually giving, as a departure from the spherical, only such 
head and neck as are necessary to secure their position (Ech- 
inococcus, Cysticercus, &c.) But among such animals there 
is no reason why their simple forms may not be repeated in 
continuity in the position in which one individual has suc- 
ceeded in establishing itself, so as thus to give species of a 
higher order to nature, species composed of self-repeating 
parts either loosely jointed (tape-worms, &c.), or compactly 
annnlated and unified (ascarides, &c.). 

As to those conditions of existence in which the difference 
between the orgasm and its ambient medium is too great for 
the deployment of life, while yet it is not so great as to dissolve 
or destroy the orgasm, they are manifold, but they always 
sanctioD the same principle of morphology ; they always give 
the spherical as the typical form of the orgasm or living being 
so situate. Such a living being may venture out perhaps, and 
even show a tail {Amaroucium proliferum), or it may try a 
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8 The First Lines o/ Morphology 

saceeBaion of forms (manj Ac&lephie) ; bat amid the over- 
actioD of the ambient mediam, life ie safe only by its haviiig 
the power of reverting to the sphencal form when things are 
at the worst. As a case of great diflereDce between the 
orgasm and the ambient medium, we may instance that in 
which the latter is too cold. Life is compatible even with 
a bed of snow ; bat as to the form of the characteristic orgasm 
found in snch a mediam, its generic name Sphserococoas 
sufficiently indicates what it is. And generally, given any 
orgasm or living being which in a genial medium possesses 
an expanded form, or form furnished with expanded parts, 
such as tentacula or limbs, and let it be exposed to cold, does 
it not immediately shrink up into as roonded a form as it can '> 
All the forms of hybernation, whether of the vegetable or 
animal kingdom, compared with their summer forms, are 
rounded. The same fact is also illustrated by such living 
beings as can adapt their forms from time to time to the 
ambient medium as it changes- Be it cold or hunger, or 
danger (provided they do not try to flee from it), or be it any 
other influence unfavourable to the deployment of life that 
assails them, they let fall, draw in, shrink up, coil round, and 
ia a thousand ways attempt sphericity of form. And this form 
some of them, even quadrupeds — the hedgehog, for instance — 
successfully attain. Let only the conservation of life for 
future deployment, when the conditions of existence may be- 
come favourable, be the aim of Nature, then, even though that 
favourable change should never come, still Nature does her 
part in the meantime to secure under a spherical contour what 
of life exists. The back of the sick man falling into years may 
never be able again to support an erect figure, the bosom of 
the healthy virgin may never be called upon to give forth 
milk to an infant, still, in the meantime, as the form of con- 
servation, both are rounded ; and both being in the harmony 
of things, both being a homage to the same principle, both an 
obedience to a " law which is ordained unto life," both have 
a peculiar beauty, each its own ; for beauty is universally 
the language of law triumphant.* Let it not be thought that 

* Se« " Tbe PhiloBophj of the Besntifal," b; the autbor. BdmonatoD Knd 
Donglu, Edinbargh. 
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it is an argument against the lav of morphology which I am 
now insieting upon, that in all such cases as I hare mentioned 
a spherical form is obviooslj a necessity imposed by some 
physical force, or in itself the most fit. These are beantifnl 
facta, anything but adverse to the theory now adyocated. 
They take their rise in this, that the physical forces have 
been shaped by the Creator so as to he the prime ministers of 
a pure geometry, the architects of a pure morphology, shaped 
so as to work out and to realise the behests of Omniscience, 
manifesting itself in the segmentation by matter of space and 
time, according to the laws of form, magnitude, and number. 
What particular feature, among the many eminent properties 
of the sphere, shall be fixed upon in discourse as the deter- 
mining reason of its being given to nature, depends entirely 
upon the naturalist's point of view. The point of view of 
this communication is the ratio of the superfices of the sphere 
to its volume. But that does not forbid others. 

Forrm of Development. 
Let u8 suppose, next, that the conditions of existence have 
become quite favourable to the deployment of life, whether it 
be that the living orgasm has abandoned a medium essentially 
tinfavQurable, or that the medium in which it has remained 
has become favonrable ; the question now, therefore, is, what 
is the form which is suitable to this new condition of exist- 
ence^ And here the answer is obviously as explicit, if not 
quite go simple, as before. The problem is now, in fact, exactly 
the converse of the former. Obviously the orgasm or living 
form now, instead of exposing to the surrounding medium the 
smallest number of particles, the smallest extent of surface, 
ought to expose the greatest extent, the largest number poa- 
aible. Thus are we led to ask, what is that geometrical form 
which, in reference to its interior, has the largest superficies ? 
Now, to this the answer is, that there may be a form which ia 
all superficies. This, in fact (in a general and physical sense), 
applies to many forms, not all equally fulfilling it, indeed, but 
all legitimately Included under it. Thus a circular disk, in 
contact with the ambient medium all around, is all superficies. 
Still the circumference of a circle in reference to ifa area being 
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a minimum, the disk will bave a larger periphery, and will 
expose a larger nnmber of parts or particles to the ambient 
medium, wben from circular it becomes elliptical, oblong, 
lanceolate, and ultimately linear. Nor does the transforma- 
tion stop here. If 4^e medium be wholly faTOurable to the 
full deployment of life, then, in order that tbe given quantity 
of matter nay come in contact and bask to tbe utmost in that 
medium, tbe linear form must become jointed, and break up 
into separate elements, each free in the medium, and all so 
small, that each is all surface and no interior, that is, all of 
them mere physical points and centres of force. Let, then, 
diyisible matter be created or given, and let space in any 
re^on be, by an adequate power, willed or made to be wholly 
favourable to the deployment of life in that region. Intelli- 
gence meanwhile presiding, and proceeding on tbe principles 
of geometry, and that divisible matter, in obedience to that 
Will and that Intelligence, must be divided more and more, 
and ultimately resolved into such a medium as the tetber is 
commonly believed to be. In that case, Fiat Lux is the first 
word of a purely scientific genesis. 

And thus we are able to understand bo^ the forms of the 
stars, whose containing cell is heaven itself, no less than the 
forms of granules of starch or oil in the microscopic cell of 
living tissue, fall under the theory which is advanced in this 
paper. The forms of the heavenly bodies are generally held 
to be sufficiently accounted for when they are shown to be the 
inevitable product of gravitation. Now, that they are, there 
can be no doubt. But gravitation, in determining them into 
spherical forms, is merely the finger of Intelligence imparting 
to them that form which is most suitable to the conditions of 
their existence, that form which possesses this, among other 
valuable properties, that bodies under it present a minimum of 
superficies to tbe ambient medium. 

But to proceed. Let there be an orgasm located in a medium 
which is at first unfavourable to the deployment of life, but 
afterwards becomes favourable, either by a change in the 
orgasm or in the medium, we obtain from reason both an 
initial form for that orgasm, and a course of development. 
The initial form has for its type, as has been shown, the solid 
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sphere. And the forms of development are either (1) discoid 
OT membranous ; (2) hxibX oi filamentary ; (3) a combination 
of both, sach as stellate ; or if still kept in the massive state, 
then (4) granular, by the segmentation of a homogeneous- 
neea, whether sphemle, membrane, or filament. 

Now, these deductions are so fully verified by all observa- 
tion, that I do not think it necessary to dwell upon this part 
of the subject. Thus a vegetative spherule, when placed in 
environments favourable to the deployment of its life, gives 
either a filamentary or a discoid frond, or one combining both. 
And when it has become full sized according to the hereditary 
type of the species, and the conditions of existence, conse- 
quently, are no longer favourable to the further deployment of 
life, then spherical forms are developed in it again which also 
tend to divide by segmentation into smaller grains, often in a 
very beantifnl and geometrical manner (in algse, pollen, Ac.), 
whereby the spore is reproduced and the species preserved. 
Seeds also, and the same is true of buds and tubers when the 
conditions of the ambient media become favourable, develop 
into plants which are wholly composed of parts that are either 
discoid or linear, or of the nature of leaf and stem. Nor is 
it in the vegetable kingdom only that we find (his law verified. 
The inner fabric of animals is entirely composed either of 
membranes or of fibres. And even as to their external forms, 
very many of them are discoid or radiant, and very many of 
them are linear. Eut here, it may be remarked in reference 
to the entire forms of animals, that geometrical properties of a 
higher order prescribe limits to the granting to them of simple 
and elementary forms. And, moreover, since even the simplest 
plant or animal consists of parts and particles, each of which 
has attained a perfected or matured form for itself, it is alto- 
gether necessary to determine the latter, before attempting to 
explain the forms of entire organised beings. 

Formg of Maturtti/. 
In the preceding investigation we have assumed that the con- 
dition of existence, at least in so far as the ambient medium 
is concerned, is either wholly unfavourable or wholly favour- 
able to the deployment of life ; and the only change that we 
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hare supposed is from the former to the latter. Bnt it bo 
happens, in the actaal circumstances of oar world, that there 
are many alteraationg both ways, and always one, at least, in 
the course of every day. We have therefore still to investi- 
gate, and if possible to determine, that form which shall be 
the most saccessful compromise between both— which shall be 
most safe during unfavourable vicissitudes, and most open to 
take advantage of every favourable change. Now, such a 
form we obviously obtain, when the solid sphere, the form of 
hybernation, (1) in opening into a membrane as the form of 
development, does so in such a way as to issue in a hoUov 
spherical membrane pervious to the ambient medium) or (2) 
when extending into a filament it turns ronnd upon itself as 
a helix, and thus generates a hollow spherical form by a spiral 
filament. Thus, as the perfected or matured form of an ele- 
mentary orgasm, we reach 

The SpheHckl Cell, ita cell wall \ \ or both. 

1 1. gpiral fiUment, J 

Moreover, it follows, from our principle, that when the con- 
dition of existence is favourable to life, this spherical cell 
must tend to grow and increase to the utmost limits of size 
which it can without falling to pieces ; for it must tend to be- 
come more and more pervious and fenestrated, so as to place 
its interior as much as possible in a condition as favourable as 
its exterior, with respect to the ambient medium. But when 
the relations of the ambient medium change, and become unfa- 
vourable, then it mu^t tend to diminish the extent of surface 
exposed to that medium ; it must tend to contract ; whereby 
not only will the extent of the external surface be lessened, 
and that surface so far secured from injury, but the fenestreB, 
pores or months, also, may possibly be closed, and thus the 
ambient medium excluded from the interior altogether. 

Thus, as the most perfect and mature organic element 
which our method enables us to reach, we obtain a pervious 
spherical cell capable of growth, and of expanding or con- 
tracting according as the conditions of existence are favour- 
able or unfavourable to the deployment of life. Now, in 
reference to this result, still more than in reference to the two 
which have preceded, it is surely unnecessary to enlarge by 
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illustration. It may be safely affirmed, that the grand dis- 
covery of modem times cODsists in this, that the mature 
structural elements of orgasms and liviDg beings consist uoi- 
versally in cells which are pervious, and perform functions 
represented, so far as is known, by the reasoning above. 

The Tratu/ormati<»i o/Celb. 
The first fit of life, then, may be said to result in the trans- 
formation, by a variety of causes, of solid spheres, molecules, 
granules, and grains of various sorts, into hollow spheres or 
cells. It is obvious, however, that the course of life cannot 
stop here. During that same phase of the ambient medium 
which developes the cell out of the granule, cells previously ex- 
isting must tend to undergo the same series of changes which 
the granule does, though not so urgently. Thus a cell, how- 
ever pervious its wall, can never expose its interior surface to 
the ambient medium so fully as it exposes its exterior sur- 
face. It can never, in this respect, possess all the advantages 
which are possessed by an open tube or annulua of the same 
extent of surface, or by a filament which has no interior at 
all. Hence, under conditions of existence which are still 
more favourable to the deployment of life than those in which 
primordial cells were generated, we are to expect that such 
cells will be transformed into other forms analogous to those 
which we have traced in reference to solid grains or granules. 
They will also be nearer the region of visibility, if not actu- 
ally within it. These transformations may be thus indicated : 
— (1.) a. Single cells will be transformed into annuli, which 
may be found in suitable positions, as in the interior of more 
persistent cells (see Vegetable Anatomy, Tradescantia, Musa, 
&c.) b. Each cell in a series may open in opposite regions, 
so as to constitute a short cylinder or bead, and so that a 
line of such two-mouthed cells will constitute a moniliform or 
variously constructed cross-barred cylindrical tube or annular 
duct. (For illustrations of this, also, in abundance, see vege- 
table anatomy, and the current theory as to the genesis of the 
capillaries in animal bodies-) But without opening by larger 
mouths than those on which their permeability depends, cells, 
when the ambient medium is favourable to the deployment of 
life, will tend to depart from the spherical form ; for of that 
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form the surface is contact with the mediam is a mmimnm. 
Thna, «., they will be lengthened into spindle^hapea (aee ele- 
mente of many woods and moscles) ; for in auch forms, when 
of the same volame aa spheres, there is a larger surface, both 
external and internal, to enjoy the favourable conditions of 
existence, d. The spindle may become a tubule (as in many 
algse and fungi, pollen on stigma, Jic.) e. The lengthening cell 
may be spun out into a filament or fibre so small as to have 
no interior, and thus escape again into the region of invisi- 
bility, after having been already in it (OscillatoriaceEe, &c. ) 
/. But all these lengthened forms, when not prevented by 
attachments, mast ever tend to reproduce the splierical, and 
therefore to turn round upon themselves, giving to nature 
twisted forms and spirals in abundance (found even among 
the simplest Algae, Spirogyra, Ac.) (2.) The cell, under con- 
ditions of existence still favourable, may also extend its sur- 
face to the benignant influence of the ambient medium by 
depressing itself in the line of some one axis, and thus be- 
coming, g, lenticular (as in blood-cells, &c.), or h, discoid (as 
in epithelial cells, i&c.), or k, stellate or radiated, that ia, discoid 
at the centre, filamentary at the margin (as in pith of rush, 
&c.) ; I, the spiral tendency showing itself in the filamentary 
part (as in antherozoids, &c.) In short, the ways in which a 
cell may vary its form so as to embrace more fully the ambient 
medium, when the condition of that medium is favourable to 
the deployment of life, are almost endless. 

Epithelium. 
The same phenomenon — an opening of cells to the ambient 
mediam — ^must also tend to ensue when, instead of a single 
cell, or a linear series of cells, there is a cellular mass. The 
interior of such a mass is, in fact, in a great measure secluded 
from the ambient medium altogether. It is only after perme- 
ation of the outer cells that the ambient medium can reach 
the inner cells. If, then, a single cell tend to open into an 
annnlns or element of a tubule, so as to give ingress into its 
interior to the ambient medium when that medium invites to 
the deployment of life, much more will the cells forming the 
periphery of a cellular mass tend to do so. In order to pro- 
tect them, therefore, from this opening power of the medium. 
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and to preserve them as cells, they will require to hare a more 
stable structure than cells in general. In a word, on surfaces 
exposed to an ambient medium which is favourable to life, an 
epithelium is called for. 

Veeeele. 
Nevertheless, in those regious in which the ambient meditun 
presses most urgently upon the eellolar mass, we are to ex- 
pect the cells to open and to admit the ambient medium to 
the interior. And thus, od the single principle on which the 
whole of this paper has been reasoned, we shall have in cel- 
lular masses, when the conditions of existence are favourable 
to the deployment of life, intercellular passages, lacunae, and 
vessels which, when the external pressure is local, and the 
cells easily transformable, will be conical as they retire from 
the region of maximum pressure, and tend to ramify. 

A Dermal System. 

It is emj to perceive, however, that the limit of this process 
of vessel-formation, and of the admittance of the ambient 
medium to the interior of a cellular mass, is the complete 
solution of the cells which first formed the interior of that 
mass, and the reduction of the entire orgasm to a dermal body, 
pervious, by one or more openings, to the ambient medium. 
Viscera, Sfc. 

But as fast as this process of cell digestion proceeds in the 
interior of the mass, a peculiar liquid must be generated 
therein — a liquid composed of cell-material. Hence, we are 
only to expect that, within the persistent dermal envelope, 
new cellular structures will be formed, and differentiation 
proceed, special organs being modelled according to the type 
of the species. Thus far we can go on a single principle — and 
that, an element of pure geometry. But to explain the multi- 
plication of cells, as also the morphology of compound forms 
generally, another law must be invoked — the liAw of Assimi- 
lation. This, however, it forms the principal theme of a 
special work* to unfold, and I need not touch upon it here. 

* Ths Firat Lines of ScieBM Simplified, kad the Stractora of Holeculsi 
attempted. SutberUnd ud Knox. Edicbargb, 1860. 
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On the Production of MUt. By Johk Davy, M.D., F.R.S. 
Lond. and Ed., &o. 

One cause lias commonly been aBsigned for the production 
of miat, viz., the acceBS of cold air and its admixture with 
warmer air saturated, or nearly saturated, with moisture, such 
as that resting on the surface of great bodies of water — the 
sea, for instance, lakes, and large rivers — and so strikingly 
exemplified in our autumnal and early winter fogs, when the 
bodies of water alluded to, owing to the heat absorbed during 
the warm Bummer season, are of much higher temperature 
than the inflowing air, especially if the wind be from a nor- 
therly (quarter. 

Another cause, and one which has had less attention paid 
to it, is of an opposite kind, and acting mostly at a difierent 
eeason — tiz., a mild moist air coming in contact with a colder 
air, equally humid, incumbent on cold surfaces, whether of 
water or land, towards the end of winter and the beginning 
of spring. The production of mist in this way, at the times 
mentioned, may often be seen, especially during a thaw 
with a change of wind from the north and north-east to the 
south and south-west. In the Lake District, I have fre- 
quently observed it, when passing along Windermere under 
the circumstances described, and when, on trying the tem- 
perature of the water of the lake and the air over it, that of 
the former has been found to be ten or more degrees lower than 
that of the latter. In the same district, under the like condi- 
tions, the formation of mist on the hills is often to be witnessed 
— their surface-temperature at the time being many degrees 
be^}w that of the mild moist air impinging on them. 

One of the peculiarities of this later mist — if it may be bo 
distinguished from the earlier— is, that it is low, rising but 
little above the surface, and never occurring at least over water, 
except with the gentlest breeze. Associated with this pheno- 
menon is another, and one more noticeable — the precipitation 
of moisture on walls and flagged floors so situated as not to 
have had the benefit of fire, and consequently liable to ac- 
quire, during any severity of cold in winter, a low temperature. 
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I need hftrdl; advert to the vulgar opinion, tKat the moisture 
in question is an exudation from the stone itself — a belief 
implied in the term " sweating," used to express it. 

This precipitation of moisture and production of mist axe 
most conspicuous in such situations as are exposed to great 
and sudden transitions of temperature, such as Constantinople 
situated between the Black Sea and the Mediterranean ; the 
towns on the shores of the Adriatic, especially of its upper 
portion ; the islands of the Mediterranean most exposed to 
the warm and damp sirocco, such as Malta ; and in England, 
the towns on the south-west coast of Dorset and Devon. 

A dread of it amongst the inhabitants of Constantinople 
has led them to give the preference to wooden houses, ootwith- 
standing the constant danger of destruction from fire to which 
they are exposed, and from which they have so often suffered. 
Stone houses they consider unwholesome ; and to a people such 
as the Turks, trusting chiefly to clothing for protection trom 
the cold of winter, they can hardly be otherwise. In England, 
it is to feared, that amongst the poorer class, who cannot afford 
to keep their dwellings warm by fires, their health may suffer 
from this cause," And, granting this, does it not follow, that 
the natives of the wilder parts of Scotland, the Highlands and 
Isles, and of the similar parts of Ireland, have reason on their 
side in keeping to their warm turf-built huts, preferring them 
to the cold stone-built slated houses ? 

Not only in relation to health and comfort is the subject of 
interest ; it is hardly less so in relation to the well-keeping of 
objects which are liable to suffer from damp. And how few are 
there which are not! Moisture, which is essential to vitality, 
is, as is well-known, equally essential to decay. In Upper 
Egypt, the climate of which is so remarkable for its dryness, 
works of art are perdurable. In our moist climate, how great 
is the contrast^ how few of our stately buildings, even though 

* The health »f prisonerg is eDdangered ttam Hbe Bsme cause, when their 
sleeping cellB, of mnuivs mtuKtiir;, are detached tcom the main bulldlog with- 
out the msans of being warmed. This last wioter, io a coonty houie of correC' 
tioD, I have been informed Ibat tba inoer walU of Bome of the cells irers not 
only wet from precipitated moietura, bat w«re in the morDing actually covered 
with ice, the breath of their iotnatea correiponding in quality to the tnoiit Bod 
warm sirocco. 
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18 Dr John Davy on the Production of Mist. 

recently erected — nituesB the Houses of Parliament — are not 
ID progreas of deterioration t Even witbin doors, unless due 
precautions be taken, articles of the greatest value, such as 
piotures and books, are liable to suffer from damp, especially 
the damp in question. I remember visiting an esteemed col- 
lection of pictures in the south of Devon, belonging to a noble- 
man not residing, and the rooms in which they vere without 
fires, and being disappointed of an expected pleasnre, owing to 
a precipitation of moisture on the paintings, almost completely 
obscuring them — the wind at the time blowing from the 
south, succeeding a continuance of cold weatJier with the wind 
from the opposite quarter. 

Nor is it undeserving of attention in relation to the appear- 
ances in nature and in connection with climate— and this irre- 
spective of the general consideration, that the aqueooa por< 
tion of the atmosphere is the only one of its elements which is 
variable in a marked degree, and that were it not for this one, 
the aspects of the sky would be immutably the same. Not 
only are the low creeping mists of our valleys referrible to it, 
but also the clouds capping our mountains ; indeed, the latter 
especially exemplify it : — 

" I'ba aouth irind nraps the moaDtain top In miat." 

So Homer sang as translated by Cowper. The same effect ia 
witnessed at the present time in Greece ; as soon as the south- 
east — the moist warm sirocco — blows, all the mountain tops are 
hid, and more than that, a veil is, as it were, spread over the 
mountains themselves, either concealing them entirely, or 
allowing them to be seen dimly, like indistinct shadows through 
the vapoury air. The setting in of the same wind, often be- 
ginning very gently, is anticipated at Constantinople, by a 
dense fog appearing low over the surface of tjie Sea of Mar- 
mora, BO low that whilst the hulls of ships becalmed in it are 
hid, their top-masts may be seen in the clear air above. 

To it, too, may be referred the large proportion of rain that 
falls in mountain districts, increasing in a certain ratio with 
the elevation of the mountains exposed to the impulse of warm 
or mild damp winds, of which we have so striking an instance 
in the Lake Districts of England ; where, in one spot, Scath- 
waite, in Borrowdale, in the midst of the higher ranges of hills, 
the average fall of rain yearly is aa much as 129-97 inches. 
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De8criptu>n of a Method of Reducing Obsertfaiiont of Temp 
p«rature, vjitk a view to the ComparUon of CUmatea. By 
Professor J. D. Everett, King's College, Windsor, Nova 
Sootift, late Secretary to the Scottish Meteorolo^ed 
Society. 

The climate of a place, as regu^s temperature, involres 
three elements — mean temperature, range, and date of phase.* 
^e first of these is sabjected to measnrement whererer 
mete<H:oIogical obserrations are taken ; the other two, and 
especially the third, have not reoeired equal attention. These 
three elements appertain alike to daily and to, annual varia- 
tions, bnt we shall confine our remarks to the latter. 

Annual range (i. e., the range that oconrs within the year) 
has been measiired in rarions ways. Sometimes it is aasamed 
as the difference between the two extreme readings which 
occur within the year; sometimes as the difierence between 
the two extremes of daily mean temperature ; sometimes as 
the difference between the mean temperatures of the wannest 
and the coldest calendar month ; sometimes as the difference 
between the mean temperature of a certain nutnber of the 
warmest calendar months, and that of an eqaal numbn of the 
coldest. 

The two latter assumptions are defective in point of accu- 
racy, because the times of maximum and minimum are not the 
same for all places. Itisobvions that the range, if estimated as 
the difference between the mean temperatures of two calendar 
months, will (ccBterie paribxis) appear greatest when the maxi- 
mum and minimum fall precisely in the centres of the two 
months ; and if this condition is more nearly fulfilled at one 
of two places compared than at the other, the comparison will 
be nneciual. .The same remark applies when the mean of 
three (or any other number of) warm months is compared 
with that of the same number of cold ones, and the ratio of 

* Pbana are tbe Buccenive state! of an element which undergoes contvaal 
clungs. B; "date of phue," 1 mean the eulineu or lateaeu of the {ihasei 
generally ; in other worde, tbe earlineH oi latenesa of tbe leaaoia, upon the 
whole, oa regardi temperature. 
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the error to the dedaced r&oge will be upon the average the 
etme in both cases.* 

The element of " date," which thus interferes with the de- 
termination of range from monthly means, is for its own sake 
well worthy of careful inveBtigatioQ ; but meteorologists 
generally content themBelvea with loose estimates of its 
amount, and I am not acquainted with any meteorological 
work which contains directions for computing it. 

The design of the present paper is to supply this deside- 
ratum, f by describing a convenient method of deriving both 
" lasge" and " date of phase" from the mean temperatures of 
the twelve calendar months. I shall not enter into the 
mathematical investigation on which the method rests (for 
which I may refer to two papers, by Professor "W. Thomson 
and the Author, read before the Royal Society of Edinburgh 
on the 30th April 1859), but shall confine myself to a brief 
account of the principle of procedure, with full details of its 
practical application. 

The method virtually consists in removing the irregularities 
which characterise the actual curve of temperature for any 
place, so as to obtain in its stead a regular curve which can 
be expressed by a simple mathematical formula. In the re- 
duced curves thus obtained for two places, we have a definite 
measure both of the interval of time by which the phases of 
temperature are on the whole earlier at one place than at the 
other, and of the annual range at each place, as deduced 
from a comparison of the warmer half of the year with the 
colder. 

* If tbe variations of temperaturs conformed to tfaa aimple cnrre of linea, 
the difference lietween tbe mean temperaturce of tvro equal aod oppoeite por- 
tions of tbe jear, of given length, would vary directly as the difference tMtween 
the temperBtarea of their rcspsctive centres. 

t [This cannot be called a desiderBtum, for the method here ipoken of has 
been in familiar uie among meteorologiata for Ihirtj years or more. It bat 
been published in Kjimat's Meteorology, is noticed by Sir John Ilenchel in the 
article " Meteorologjr" in the Encycloptedia Britannica, and is specially adopted 
by Prindpal Forbes !□ bii article on the climate of Edinborgh, in the last 
Tolnme of tbe TraDsactioiis of the Hoyal Society of Edinbnrgh. These aathon 
have fully adopted it, and painted ont the eigaificance of the three conatanta 
for— 1. Mean Temperatute ; 2. Range; S. " VnUi of Pha«e."--E:i>lTOB Edin. 
y. PIUIm. Jevmai.] 
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The curve which is adopted as the standard of rednctioD is 
what mathematicians call a " simple harmonic curve," or " the 
carve of sines," and is expressed by the equation* 

y=A + a. sin (x + e), 

where A will denote the mean temperature of the year, a the 
amplitude or greatest departure of the curve from the meaD, 
which will be the same above as below, and will therefore be 
equal to half the annual range, and e is expressive of the 
" date of phase," the phases of temperature being earlier or 
later according as « is greater or less. The curve has one 
maximum and one minimum in the year, which are precisely 
half a year asunder ; and exactly midway between these, are 
the two points where the curve intersects the line of mean 
annual temperature, corresponding to those two days in the 
year, one in spring and the other in autumn, whose mean tem- 
peratures are the same as that of the year. 

The curve for a year will consist, in fact, of four precisely 
similar portions, the part which is above the line of mean 
temperature being precisely similar to that which is below, 
and each of these halves being divided symmetrically, at 
the points of maximum and minimum temperature respec- 
tively. 

It is not, of course, pretended that the actual temperature 
of any place fulfils these conditions ; but that when a uniform 
standard of reduction is to be applied to a number of places 
(in the temperate or frigid zones), such a curve as we have 
described is adapted to the purpose. While possessing the 
necessary amount of uniformity, the curve, at the same time, 
admits of infinite variety in respect of its amplitude (i.e., the 
extent of its departure from a straight line), which may be 
increased or diminished, without limit, according as we wish 
to represent a climate where the annual range is great or 
small. 

It is not necessary that the curve should actually be drawn. 

* Soma of oar moat important resalta nill remklo true if the tanparature 
thraagh the yaor be aupposed to coaform to tha exprassiOD 
y=A + a, .sin («+«,) + !, . tin (an+e,). 
Wa ahall Indicate thaia in their place. 
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It will be gnffioient to calculate the Talnes of a and e, and the 
mode of doing this ia shown in the subjoined example, in 
which the proposed method of redaction ia applied to the 
monthly mean temperatures of Stomoway for the average of 
the three years 1856-7-8, as contained in the Beport of the 
Scottish Meteorological Society, for the quarter ending June 
30th, 1859:— 



1 


2 


3 


4 


e 


S 


7 


8 


9 


10 


37-5 

38-8 
38-9 
«-3 
48-1 
634 


6*-* 
67'0 
68-1 
40-8 
42-0 


-16-9 
—18-2 
—132 
- 3-6 
+ B-6 
+ 1W 

P 


+11-7 

+ 6-e 


—16-9 
—29-9 
-18-8 
— 3-6 


1 


-16-9 

—26-9 
- 9-4 


—16-9 

— 6-5 

— 7-6 

— 3-6 


1 


—3-25 
'—6-68 
-3-6 


6 


-8-70 


6)-13-43 1 


ts 


= t.n.7 


5° 34' 


P= 


-8-99 = 


ti = 


—2-24 



The numbers at the head of the columns are simply for 
reference in the present description. 

Column 1 contains the temperatures of the six months 
January to June, and column 2 those from July to December. 

By subtracting the numbers in column 2 from those opposite 
to them in column 1, the numbers in column 3 are obtained, 
and the two last of these are written in reverse order in the 
second and third lines of column 4. 

By subtracting the nnmbers in column 4 from those oppo- 
site to them in column 3, as far down as the fourth line, we 
obtain the numbers in column 5. 

The symbols S^, Sj, Sj, Sg, in the next column, lltenote re- 
spectively the natural sines of 90", 60°, 30°, and 0°, which are 
1, '866, \, and 0. Multiplying the numbers in column 5 by 
these cjnantities, we obtain the nnmbers in column 7, which 
are then added and their sum divided by 6. The quotient is 
called P. 

Column 8 is obtained by adding the numbers in column 3 
to those opposite to them in column 4. The numbers tn 
colomn 8 are then multiplied respectively by S^, S",, Sj, and 
S„ and the products form column 10, which must be summed 
and divided by 6. The quotient is called Q. 
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The angle wKoao tangent ia equal to P divided by Q is e, 
the "epoch" or "date of phase;" and Q multiplied by the 
secant of this angle is a the amplitude in degrees of tempera- 
ture. 

Id finding a and e by logarithms, it will be sufficient to 
carry these to four places of decimals. 

A check against large errors in detennining a is afforded 
by knowing that if P and Q are the sides of a right-angled 
triangle, a is the hypotenuse. 

If the year be suppoeed to consist of 360°i then e represents 
the interval from that day in aatnmn which forms the botm- 
dary between the warm and cold halves of the yeu* to the 
15th of January. The amplitude a is approximately equal 
to the difference betveen the mean temperature of the year 
and that of the warmest or coldest group of thirty days. 
More accurately,* it is proportional (but not equal) to the 
difference between (die mean temperatures of the warm and 
cold halves of the year, bearing to this difference the constant 
ratio of 1 : 1'2879. In speaking of the warm and cold halves 
of the year, I suppose the year divided at two opposite points* 
in such a manner, that the greatest possible amount of heat 
shall be contained in one half, and (consequently) the greatest 
possible amount of cold in the other. 

I shall now give instances of the comparison of climates. 

The subjoined table (Table I.) exhibits the results of the 
proposed method of reduction, as applied to all those stations 
of the Scot. Met. Soc. whose observations embrace the three 
years 1856-67-58. The data are the mean temperatures of 
the stations for each calendar month on the average of the 
three years above named, as contained in the Society's report 
for the quarter ending June 30th, 1859. 

* Thia de&DUion, and obo .tli>t above givea for t, are ver; ciMe •pprozi- 
mntiODt to the truth a« regard! tbe actiul t«mparttureB, beiDg true not only 
for a simple banDODic carve, bat alio for that more complex onrre vrboM 
eqaatiiu ia given in the note, page 3. TIte fir»t definition here given of a ia 
onlji true for a aiiiiple harmonic curve. 
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Tablk l.—RemHsjTom Three Tears, 185&-57-58. 







Value, of 




„S'+ 


DiffereDC* 
















A. 


- 


<- 


•i?!.. 


Cold half. 


Stomowaf, 


46-4 


S'S9 


75- 34' 


-3-8 


11-6 


CuUodaii, . 


47-6 


1017 


80" 67' 


-ei-6 


13-1 


BgiD, . . 


47-2 


10-33 


79° 24' 


■t -1 


13-3 


CuUo New., . 


44-2 


10-83 


80° 29' 


.fl-2 


13-9 


Br&emar, 


44-0 


10-89 


79° 6' 


- -2 


14-0 


Aberdeen, 


469 


10-69 


78° 50' 


- -6 


13-8 


Fettercaim, . 


46-9 


11-66 


83° 22' 


+ 4-1 


14-9 


Arbrotth, . 


466 


11-09 


79° 53' 


+ -6 


14-3 


Barry, . 


47-7 


1064 


78" 24' 


-1-0 


13-6 


KettinH, 


468 


11-20 


80° SO' 


-fl-3 


14-4 


Calltos Mor, . 


47-2 


1037 


80" 37' 


■1-1-3 


13-4 


Greenoek, . 


48-4 


10-97 


76° 37' 


-2-7 


14-1 


BaiUieston, . 


46-6 


11-59 


80" 28' 


■HI 


149 


Edioborgh, . 


490 


10-71 


77" 6' 


-2-3 


13-8 


Dalkeith, 


48-3 


12-02 


79° 26' 


+ -1 


15-6 


E. Lmton, . 


47-3 


10-66 


76" 16' 


-3-1 


13-7 


Thurston, 


47-0 


10-74 


71° 43' 


-7-7 


13-8 


Yeeter, . 


46-2 


11-65 


83° 56' 


■f4-7 


14-9 


Thirlestane, . 


451 


11-83 


80° 46' 


■H-4 


15-2 


Milnegraden, . 


470 


11-08 


78" 43' 


- -6 


14-3 


BowhiU, . , 


44-2 


11-17 


82" 9' 


+ 2-9 


14-4 


Makerstoun, . 


46-8 


10-66 


77° 22' 


-20 


13-7 


Dramlanrig, . 


470 


11-96 


81° 1' 


+ 1-7 


16-4 


Kirkpatrick, . 


46-6 


10-86 


81" 6' 


+ 1-8 


14-0 


Heani, . 




10-94 


79° 20' 







Table II.- 


-Semltsfrom Single Years. 






Value, of*. 


Valueaofa. | 


SUUdd*. 








1869. 


18B7. 


1858. 


1866. 


1867. 


18G8. 


BresBay, 




59' 41' 


73° 43' 




7-8 


8-6 


Sandwick, . 




62° 2' 


75° 49- 




8-6 


.8-3 


Tongue, . . 




72° 29' 


84° 19' 




97 


9-1 


Stomoway, . 


irso' 


72" a' 


73° 27' 


86 


9-4 


9-1 


Culloden, . 


30" 29' 


74° 56' 


3r26' 


9-8 


10-4 


10-4 


E. Linton, . 


76° i' 


68° 27' 


34° 2' 








Thurston, . 


JO" fifl' 


62° Iff 


32° 40' 








YoBter, . . 


sr 4- 
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Tbe names of stations are entered in the order in which 
they occur in the Society's Reports, being nearly that of lati- 
tude, proceeding from north to south. 

The first column of nombers contains the raluea of A, oi 
the mean annual temperature obtained in the usual manner. 

In the eecond and third columns are the values of a and e 
(amplitude and epoch) determined in the manner already ex- 
plained. 

The fourth column shows the number of days and tenths of 
a day by which each station is earlier or later (as regards the' 
phases of its temperature) than the mean of all ; days earlier 
than the mean being denoted by + , and days later by — . 

The fifth column exhibits the difference between the mean 
temperatures of the warm and cold halves of the year. 

The numbers in the 4th column hare been obtained from 
those in the 3d, by taking the difference from the mean value 
of e for all the stations (79° 20'), and converting it into days 
at the rate of 1° to l^d day. (Since 360 : 365 : : 72 : 73). 

The numbers in the 5th column are proportional to those 
in the 2d, and have been obtained from them by the formula 
log. o + -1099 = log. n. (Since 1099 is the logarithm of 
1-2879). 

To find the centres of the warm and cold halves of the year, 
we may proceed as follows. The mean value of e for all the 
stations is 79° 20'. To reduce to the beginning of the year, 
subtract 15°, since our reckoning has been taken from the 
middle of the first month. This leaves 64° 20', which is the 
interval from the beginning of the cold half to the end or 
beginning of the year. The complement of this, or 25° 40', 
is the interval from the beginning of the year to the centre of 
the cold half, which again is 180° distant from the centre of 
the warm half. 

26° 40* eorres)>onds to 26 days (nearly.) 
206° 40- „ 209 „ 

The 26th and 209th days of the year ate January 26th and 
July 28th, which are therefore the centres of the cold and 
warm halves of the year for the mean of the stations. The 
corresponding dates for any particular station will be earlier 
or later than these by the amount shown in column 4. 

NBW SEaiSS. VOL. XIV. MO. I. — JULY 1861. D ,-, , 

Coog Ic 



26 Professor J. D. Everett's Description of a Method 

By taking the sam and the difference of A and a, ve shall 
obtain approximately the mean temperatures of the warmest 
and coldest groups of 30 days respectively at each of the 
stations ; or if the difference between the warmest and coldest 
group is reqoired, it can be found by simply doubling a. 
These detenninatioas will, however, be inferior in accuracy 
to those which the table contains, and this ia my reason for 
omjtting them. (See note, page 23.) 

With the joint purpose of testing the powers of the method, 
and comparing different years, I have calculated the values 
of a and e for single years for a few of the Society's stations, 
including three which are not contained in the first table. 
The results are gives, without any reservation, in the follow- 
ing table (Table II.). Bressay (Shetland) appears to be the 
latest of the Society's stations, being about 13 days behind 
the mean of the 24 stations included in the first - table. 
Sandwick (Orkney) precedes Bressay by about 2 days, and 
this interval is preserved nearly constant from 1857 to 1858, 
although the absolute times differ by nearly a fortnight. The 
amplitudes are also less for these two stations than for any 
others, t^e amplitude (and consequently the range) at Bressay 
being only about four-fifths of the average derived from the 
24 stations. The extreme lateness of Thurston (near Dun- 
bar) seems to be borne out by the results from single years, 
as appears from a coinparison with the neighbourisg station. 
East liinton. The extreme earliness of Yester cannot be so 
satisfactorily tested, as the interpolations (in defect of actual 
observations) at this station for the years 1857-58 are too 
numerous to admit of any safe inferences being drawn from 
these two years. In 1856 (which year is entirely free from 
interpolations), Yester appears to have been 16 days earlier 
than Thurston, and 11 earlier than East Linton, a remark- 
able difference, considering that all three places are in the 
same county (East Lothian). Comparing one year with an- 
other, it appears that the seasons were latest in 1857, being 
fully a week later than in 1866. The greatest difference 
appears at Thurston, where it amounts (in comparing the last 
two years) to nearly 21 days. All the inferences as to date, 
contained in this paragraph, are derived from mere inspection 
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of Redueing ObBert/atiofu of Temperature. 27 

of the Talnea of «, bearing in mind tbat a degree nearly cor- 
responds to a day, and that the phases are earlier in propor- 
tion as e is greater. 

As an instance of the conrenience afforded by the present 
method, for comparing the climates of different countries. I 
Bubjoin the values of A, a, and e, for £dinbargh and Plctou, 
(Nova Scotia), the former derived from the monthly means of 
the late Mr Adie's observations, embracing a period of 40 
years, for which I am indebted to a paper by Principal Forbes, 
as epitomised in the " Edinbnrgh New Philosophical Journal;'* 
the latter from 11 years' observations by Mr Henry Poole, 
manager of the Albion Mines. 

The monthly means themselves are : — 
For Edinburgh. 
36 69 37-99 40-61 44-83 50-27 55-66 68-27 B7M 
63-73 47-47 41-21 38-60. 

For Pictow. 

1&85 18-90 27-41 37-38 48-58 68-14 68-10 66-19 

5605 46-28 35-59 24-47. 

From which are derived the following values of mean tem- 
pa^m«, amplitude, and epoch, or A, a, and e : — 
A. a. e. 

Edinburgh, , . 46-9 10-8 83° 27 

Pictou, N. S,, . . 421 23-0 78° 13' 

HenCe, cleared of technicE^ities, the relation between the 
two climates may be expressed by saying, that Pictou is on 
the average of the year about 5° colder than Edinbargh, that 
its range is rather more than double, and that its seasons are, 
on the average, 5 days later. No such definite information 
is obtained by inspecting the monthly means. 

At Isle Jesus, nine miles from Montreal, the values of A, a, 
and e are about 40-9, 29-4, and 86° 5ff. 'Ihe range at this 
place is therefore nearly three times as great as at Edinburgh, 
and the phases of temperature are two or three days earlier. 

With a view to satisfy myself of the accuracy of results 
obtained by the present method, I have examined two points 
which seemed open to suspicion. 

I. If^ ia the process for finding &s coefiicients, we had 
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commenced with some other month instead of January (e. g., 
if wfl had written the temperatures of the months February to 
July in the let column, and those of August to January in the 
2d), would the results have been affected by the change 1 

I have made the trial in the case of the Edinburgh and 
Pictou temperatures above given, and have obtained the fol- 
lowing results : — 



For Edinbotgh 


cominencing 


with Dm. 


10-79 


53° 


29- 






J>D. 


10-78 


83' 


27' 


"^ 




Feb. 


10-78 


113' 


28- 


Fop Picton, 


" 


D«. 


23-07 


48" 


13' 


,j 




Jul. 


23-00 


78- 


13' 


„ 


„ 


Feb. 


23-05 


108° 


13' 



The successive differences in the value of e ought to be pre- 
cisely 30°, since a month corresponds to 30° ; and this condi- 
tion is exactly fulfilled for Pictou, while for Edinburgh the 
greatest discrepancy amounts to only 2', or about a thirtieth 
part of a d&j, a difference which may be neglected in com- 
paring the phases of annual temperature. The differences of 
the values found for a are also very small, not exceeding 0-02. 
These results may therefore be pronounced sufficiently coinci- 
dent. If we had commenced with any other month, the arith- 
metical process would have been throughout the same as in 
one of the above three cases. 

II. What is the amount of error produced by assuming the 
calendar months to be all of equal length 1 

In order to test this point, I found from Principal Forbes* 
table of Edinburgh daily temperatures the mean temperatures 
of January, February, and March — 

let, When the last two days of January and first two days 
of March are reckoned part of February, giving February 
33 days, and leaving January and March only 29 days each. 

2d, When the last three days of February are reckoned part 
of March, so that January will have 31 days, February 26, 
and March 34. 

dd. When the last day of January and first of March are 
reckoned part of February, so that January will hare 30 days, 
February 31, and March 30 ; the resulting values of A, a, and 
e, are as under — 
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A. a. e. 

Jan. 29 Feb. 33 March 29 gives 46-91 10-87 83° 37' 

„ 31 „ 26 „ 34 „ 46-88 10-81 83° W 

„ 30 „ 31 „ 30 „ 46-80 10-78 83" 33' 

Calendar months give . 46-90 10-78 83° 27' 

Hence, I think we may conclude that the prohable error pro- 
duced by using the calendar months as twelfth parts of a year 
is about a tenth of a day in phase, and about a hundredth of a 
degree in amplitude. These differences are rather greater than 
those which were detailed in last paragraph ; but they are not 
peculiar to the present method, and will generally tend to de- 
stroy one another in making comparisons. 

Apart from this small source of error, the conclusions de- 
duced from monthly means are as accurate as those from daily 
means. Practically they will be found more accurate, because 
the comparative steadiness of monthly means renders their 
treatment more easy and certain. 

Supposing the operations to be correctly performed, the value 
of e will be the same ^om daily means as from monthly, and 
that of a will be greater in the constant ratio of 1*0115 to 1, 
as I have ascertained by a mathematical investigation.* 

The labour of computation involved in the present method 
is so small, that when the monthly means have been written 
down, the valnes of a and e can be found in 10 minutes. 

It is not necessary that I should show in detail the advan- 
tages which meteorology may be expected to derive from the 
extensive application of the method of reduction here pro- 
posed. The superiority of definite measures to mere general 
estimates is universally recognised by those who have to deal 
with statistics ; and yet no such measure has been usually, if 
at all, applied to the important element " date of phase;" and 
the measures which are usually applied to determine range 
are subject to an error which affects different places very un- 
equally. Some such method as the present is therefore de- 
manded by the requirements of science, f 

* [ProfMSOT Evsrett aeems not to have Bften Principal Forbes' paper tn which 
B liinilar correclioD ii made for ths annuel range. — Bditob Edin. Sew Pkil. 

t [The "D«t* of Phaee" wna calculated bj the aame method bj Kamit and 
Hereohel, and traa lately calculated by Principal Porbe* foT each of the forty 
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In the phyetcal dep&rtment of meteorology the determina- 
tion of " date of pbaee" will furnish a measure of the precise 
amonnt of retardation which is caaeed hj the sea, as well as 
bj different kinds of soil- It is obrions that the interchange 
of heat between the soil and the air must have a tendenoj to 
retard the phases of temperature in the latter, since the soil is 
more slowly heated and more slowly cooled than the air above 
it ; but I am not aware that comparison has ever been made 
between the retardations produced by different qualities of 
soil. 

Or again, if it be required to determine whether the changes 
of temperature in the sea precede or follow those of the air 
(a question which was recently discnased with regard to the 
sea on the coasts of Scotland), the present method will afford 
an easy solution of the question. 

The laws which connect date of phase with extent of range 
also offer an interesting field of inrestigatton. Generally 
speaking, the causes which retard the former diminish the 
latter. 

In the application of meteorology to agriculture, date of 
phase cannot, without serious error, be overlooked. The earli- 
ness of crops at one place, as compared with another, must 
necessarily depend upon this element as well as upon mean 
temperature and range, and it will be interesting to ascertain 
how much of the effect is due to each of these causes. 

I will not further enlarge upon the importance of the ele- 
ments determined, as the design of the present paper is rather 
to show how the determination may be affected than to specu- 
late as to its ulterior uses. 

Concluding if^ote. 
. The following theorem, which comprehends several of those 
above enunciated, will possess an interest for the mathematical 
reader. Let the expression for the mean temperature of the 
^th part of a year be — 

Y = A„ + Aj sin (» + £,)+ Ayain(2ir-(-E^+ +A-8in 

{nx + E.) 
jewi of Adie's ObiervatiouE, u given in the " TracsactioiiB of Che Rof ol SocUljr 
of Ediaburgb,"— EniTOS Edin. Ifctt Fhit. Journal^ 
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where « ia the time for the cenbv of the part ; aod let the 
corresponding expression for the — th part of a year be— 

y=a, + a, 8iii(a' + «,) + Ojam(2ai + <,)+ . . . . + a'ara (»wt+«J 

then the following relations will exist: — 

\=a^, E, = *,, Ej=«3, E.=»e.. 

. „ . * . * . ir ■ 2» . 2* 

A, : a, : : U Bin jj : m Bin — , A- : o, : : M Bin ^=- 1 m «n — . 



A.;a.:tMBin 



M 



If M=2, the coefiScients A, A^ A,, &c. TanisK (since sin «- 
=sin2«-=siQ 3ir= . . . • =0). Hence the mean temperature 
of a half year is independent of the terms which involve these 
coefficients. 

If H is infinite, we have A. : o, : : «r: m sin — , which is the 

relation between instantaneoas and mean temperatures. 



DemoTittradon of Theorems stated in Paper on Seduction 
of Observations of Temperature. By I^fessor J. D. 

EVEBETT. 

Definition. — A simple harmonic curve is one which is 
capable of being expressed by the equation y = a. sin a, 
where a is a constant. The general equation of such a curve 
referred to any origin, but without changing the directions of 
the axes, is 

J* = «o + «i sin (« + ej. 



The form of the curve will be as here represented, and the 
curve will extend indefinitely in both directions, continually 
repeating itself. The portion KQLSM of the curve con- 
tains an entire period, during which the quantity a + e^ goes 
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through all valaes from to S*-, bo that sin {w + e^ goes 
through all valuee which a sine can possibly have. 

Our unit of length must be taken, such that the Btrugbt' 
line KM = 2«, where « is 3-14159, &x. 

Then if be the origin of co-ordinates, ON is a^ and KN 
is e^. The maximum ordinate QT is a,, and corresponds to 

that value of a which makes « + e^ =: -^. 

When the annual curve of temperature is compared with a 
simple harmonic curve, 2«- must be taken to repreBent the 
length of the year, and the portion KQLSM of the curve 
will represent one year's temperature, the point K corre- 
sponding to the vernal mean, Q to the summer maximum, L 
to the autumnal mean, S to the winter minimum, and M to 
the vernal mean again. (By vernal and autumnal mean are 
here meant the days whose mean temperature is the same as 
that of the year.) 

Definition 2. — By a harmonic series is meant a series of 
the form a^ + a, sin (a; + e^) + a^ sin {2a! + e^) + a, (sin 
3x 4- Cg) + &c. The quantity 2i» + e, goes through all 
values between and 2*, while to goes through all values 
from to n-; and since <r represents half a year, the term a^ 
sin (22! + Cj) will go through its cycle of values in that period. 
It is therefore called the half-yearly term. 

The term a^ sin \^x + e^ is the third-yearly term, and 
goes through its cycle of values in one-third of a year ; and so 
on for the other terms- 

The constants <x, a^ a,, Ac, are called the amplitudes of the 
respective terms, and the constants e,, e^, e^, &c., the epochs. 
A little reSection will show that if the epoch of a term receive 
a small increase, the term will take its maximum just so much 
earlier. 

—If a simple harmonic curve he represented by 
r = a sin x, the area intercepted between two 
<se mutual distance is given, varies directly as 
:be ordinate drawn midway between them. (In 
igure, the area PQRS varies directly as TN. 
be axis of x must be considered negative), 
the abscissa of N be 4;, and let the given dis- 
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tance between the ordinstes be 3e, then the sbseiua or <i aad 
R will be a; — c and x -^ c. 




The area FQB.S is the integral of ydx between the limita 
X — e and x + o 

= a cos I (iD — e) — cos (« + e) \ = 2a sin o) sin c = 2 tin e . y 

if ^ be the middle ordinate. 
Hence the area varies directly as ^. — Q. E. D, 

Theorem II. — If the equation to the annual cttrre of tem- 
perature he y = a sin x, the mean temperatore of any — th 

part of a year varies directlj as the temperature of its middle 
day. The ratue of m may be either integral or fractional. 

Proof. — Let QR in last figure represent tbe-th part of a 
yea*, then we have 2c = OR = — .•. c =- . 

The mean temperature o^ the period represented by QR ia 
the mean height of the figure FQRS ; in other words, is the 
quotient of the area FQRS by the breadth QR. 

sin — _ 
But 2 sin c . y -H 2e = -^—^ ■ y = V 



temperatore of its middle day as sin ~ : — 

If m = 12, this ratio becomes 1 : 10115. 
It obviously follows by transformation of co-ordinates, that 
if the equation to the annual curve be 

y = flu + a, Bin (a; + cj, 

the mean temperature of any — th part of a year is 

H»W SERIES. vol. XIV. NO. I. JULY 1861. 1 

Dcinz.SDv Google 



34 Prof«BSor J. D. Ererett's Deacriptioti of a Method 

. * 
ain- 

o, + a, , sin (« + e^) 

Hence the amonnt by which the mean temperature of any -th 

part of a year difiere from that of the whole year, is always 
less than the amount by which the temperature of its middle 
day differs from the mean temperature of the year, in the 

ratio of ain - : -. 
m m 

This proves the second note of my paper. 

Next, let the equation to the annual curve of temperature be 

y = Oj + «, sin (« + *,) + a^ Bin (2ji + «,) 

The mean temperature of any - th part of a year will be, as in 

the previous case, the integral of ydx from ^v — c to « + e, 
where c =-. 

ydx = dj da + Oj sin (x + Cj) d» + a^ sin (2« + e^) df. 
ji/dx = a^B — a^ cos (x + e^)— ^ a^ cos (2a + «,), 
which between the limits is 

'•o{(' + «)-C^-0}-'»i {co8(a + c + e,)-coa(«-c + «jJ 

~^a^ I cos (2ai + 2e + #2) - «« (2* - 2c + e^) | 

= 2a^e + 2a, ain (i + «J sin e + Oj sin (2i + «,) ain 2c. 

The mean temperature Is the quotient of this by 2e, which ie 

"a + ", '-^' «i° (* + "i) + ". - ^^ «" (2» + «a} ; 
or substituting for c its value — 



= a„ + a, -J^ sin (« + e,) + a, . -^™ ain (2ai + «j). 

If m = 2, we have for the mean temperature of the half-year 
whose centre is m, the expression 
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of Reducing Obaervattone of Temperature. S6 

'.) 
2 

2 
= <»a H — «i sin f* + «, ) 

since Bin 5 = 1 and sin «■ = 0. 
Hence the mean tempeTature of a half year is independent 
of Mj and «j, and is complete!; determined bj finding otj, a,, 
and «j. 

In the expression o^ + - a^ sin {m + «,), 

the coefficient — o^ is the difference between the mean tem- 
perature of the warmest or coldest half-year and the mean of 
the year ; hence its double, or - a^, is the difference between 

the mean temperatures of the warmest and the coldest half- 
year. 

Since the amplitude for monthly means is leas than a, in 
the ratio ofein?:^ : tp^, it follows that the difference between 
the warmest and coldest half-year will be obtained by multi- 

«■ 
plying this amplitude by , or \ ooaec ^, which is 

1-2879, as stated in my paper. 

To prove the concluding note. 
Let the expression for the temperature at time x be 
a, + a, sin (:b + .,) + Oj sin (2«i + .j) + . . . + «„ sin (m -t- i„). 
It may be proved in the same manner as before, that if 1/ and 
Y denote the mean temperatures reepectiyely of the ^th and 
the -Tfth parts of a year, a being the centre of the parts, 

. <r ■ 2»- 

Bin - Bin — 

then y = a, + «, -^8in{a. + .i)-l-aa^j^"' sin (2r + .,) 
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36 Method of Reducing OhBervationt of Temperature. 
^ . . . + «■ — ■ — Bin (b* + »„) 

. r .2* 

sin— sin jj 

and y = «j + B, sin (x + ij) + Oj -g^ ain (2* + »a) 

M M 

. MT 

""* M 

+ , . . . + «, ain (nai + »,) 

M 

Comparing these with the expressions contained in the note, 
viz. — 

y = ao + fli sin (* + ej) + aj Bin (2«+ Sj,) + ... + ■»» sin (tMi+ «„), 
T = Aj + Aj sin (« + E,) + A^ sin (2« + E,) + . . . + A, 
sin (nx + E.), 
we see that 

sin ^ sin — 

» _ M m „ . T . •• 

A, : a, : ; ; : ; M sin ^^ : m sin — 

r r Mm 

M m 

. 2«- .a* 

M m 

.JIT . n«- 
sm TT- Bin — 

A„ : a„ : : . ; i M sin -^j : main — 

««■ ««■ Mm 

M "^ 

»W that o„ = B^ = A,, e, = »j= E,, e, = »„=B„. 
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On Certcan Speeiea of Permian S\elU said to occur in Car- 
boniferous Socks. Bj Professor William Kino (Qneen'a 
College, Galwaj), Queen's UniverBity in Ireland. 

la the " Geologist" (yoL iii. p. 19, Jan. 1860), Mr Thomas 
DaTidson has appended a foot-note to a paper of his " On 
Scottish CarboDiferoos Brachiopoda," in which he affirms the 
probability that the Carboniferons fauna incladed the follow- 
ing Permian species, — Dielasma suffiaia, Martinia Clanny- 
ana, Spiriferina cristata, Camarophoria Schlothetmi, C. 
fflobulina, and Lingula Credneri. 

Shortly after the appearance of Mr Davidson's paper, a 
commnni cation from Mr J. W. Kirkby was read before the 
London Geological Society," " On the Occurrence of Lingula 
Credneri, Geinitz, in the Coal-Measures of Durham ; and on 
the claim of the Permian Rocks to be entitled a System." In 
this paper, the following species are added to the number 
jpTcn by Mr Davidson, — Cythere elongata, C. omata, Bairdia 
gracilia, and Gyracanthus formosua. With regard to most 
of these — the Entomostraca — Mr Kirkby, however, does not 
refer to them with much confidence, as " their determinations 
are certainly not so conclusive as those of the Brachiopoda" 
named. In the same paper, Mr Kirkby states, — " Through 
the critical and most elaborate researches of Mr Thomas 
Davidson, several of the Permian Brachiopoda have been 
proved to be recnrrents from the Carboniferous fauna. 
Some of these had long been suspected by other palieontolo- 
^ts to be very closely related to, if not identical with. Car- 
boniferous species." My share in tUs work is noticed in a 
foot-note, appended to the last passage, by a reference to the 
"remarks" on one species, viz. JHelasma avfflata, in my 
" Monograph of the Permian Fossils of England," p. 160, 
and in the " Introduction," p. zzv., to it ; but it will be seen, 
by the following observations on the so-called "recnrrents," 
that I have done a little more than might be concluded from 
simply reading the passage and reference above quoted. 

• Tid* " Qiuu-terlj Jonrntl of the Oaolagical Soeletj," toI. t1. p«rt i, 
p. 412, fee 
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38 ProfesBor King on certain Speeiea of Permian Shellf 
DiSLASHA 8UVFLATA — Tertbratulita tu^tu*,* Schlotheim. 

In my Monograph (1850), it is stated that this iq)ecies " ap- 
pears to be identical with a shell found in the monntaiti-lime' 
stone of Bolland, probably hitherto considered a variety of D- 
aaccuUu — a distinct, though closely allied species. The latter 
differs from the former principally in having the front decidedly 
emarginate; both appear to graduate into each other" (p. 150). 
Beferriug to this same species in the Introduction to the work 
cited, I state that it " undoubtedly lived in the Carboniferous 
epoch" (p. zxi.); and in my "Notes on Permian Fossils — ■ 
Palliobranchiata" [Annals of Natural HUtory, April, 1856), 
the following remarks occur . — " I have been led to re-examine 
the ' shell found in the mountain-limestone of Holland,' and I 
cannot but say that it agrees most remarkably with some 
specimens of the Permian species, particularly the testiferous 
one represented under figure 7, plate vii. of my ' Monograph.' 
Ob the other hand, there are specimens figured on the same 
plate closely approximating to true forms of D. eaeculus in its 
mesial depression and emarginate front. The only difference 
I perceive between the Bolland shell alluded to, and the Per- 
mian fossil quoted, is, that on the former there are faint traces 
of a few longitudinal lines on the anterior half of the valves. 
I perceive nothing of the kind on any of the Permian forms, 
nor do I recognise any on normal specimens of /). aaecul^^s■ 
There appears to be no difference between them in their histo- 
lo^oal perforations." 

On referring to Mr Davidson's remarks on Dielasma 
auffiata in his " Monograph of British Permian Brachiopoda," 
which contains all his published observations on the subject, I 
do not find anything more than the above passages (which he 
has fully acknowledged by reproducing them) calculated to 
prove that the Permian species is identical with the Carboni- 
ferous D. eaceulua. Nay, it would appear that he considers 

* Iba »lli«d Permian ■peciea, TtrtbratttUui tlutgatm, Sehlotheiiii, ftrmi the 
tjp* of tlie geniu Ditlama, m named at Srat in taj " Historical Account of tbe 
Invertebrala occurring in tbe Permian Kocka of the Ifortb of GogUnd." — 
Bfflngbam Wllaon, 18S9 ; and afterward! deicribed in a paper whlcb vaa read 
before tbe Dublin DnlTenlty Zoological and BolanisBJ Awociation*' — FU* 
" BtXani Hiitory Retiew," vol. 1, 
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said to befouttd m CarboniferouB Roek*. 39 

the former to be merely a varietj of anotlier Permian species 
{D. etongata) not jet admitted by bim to belong to the Car- 
boniferona fauna, it being in bis opinion " certainly apeoifi- 
cally distinct" from D. haatata — a carboniferous epeciea. Mr 
Davidson divides DielaBma elongata into tvo varietiea, viz., 
genuina and gufiata, tbe latter being the epecies under con- 
sideration. 

Marlinia Clannt/ana, King. 

Regarding this species, I have stated that it " closely re- 
temblea the Devonian A trypa unguicula of J. de G. Sowerby, 
as figored by Professor Phillips in his ' Paleeozoic Fosaila of 
Cornwall' (pi. xzxvii., p. 19)" — a species, the identity of 
which with Afartinia Urei Mr Davidson considers as "highly 
probable (if not perfectly certain)" (vide "Scottish Carb. 
Brach.," Geologist, vol. iii. p. 19). While preparing his 
" Monograph of British Permian Brachiopoda," Mr Davidson 
took some trouble in working out the relation of the last- 
named shell to the Permian species, and he then observed 
— " I am still uncertain whether it is in reality distinct, or 
simply a variety or race slightly modified by time" (p. 16). 
In a later publication, the one referred to in the " Geologist," 
he expresses himself more decidedly in favour of their identity j 
but I do not find that he has addaced any further evidence 
to support the view he has taken : on the contrary, I think if 
any point is proved, it ia that Martinia Clannyana and M. 
Urei are quite distinct. 

Mr Davidson, wishing to have my opinion aa to the rela- 
tionship of the two species, sent me several specimens of M. 
Urei from Carluke, for comparison with M. Clannyana from 
near Sunderland. I replied to him as follows: — ■" Urei and 
CUxnnyana are, I am decidedly of opinion, distinct species, 
though apparently closely allied to each other. Urei differs 
from Clannyana in being a wider shell ; it has the umbone 
more incurved ; the area of the small valve not so deep ; the 
small ralve flatter, and more excavated, as it were, towards 
the posterio-latoral angles ; the spines decidedly less nume- 
rous; and the median sulcus more pronounced in both valves." 
The above, with a slight oversight, is inserted in Mr David- 
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40 Professor King on certain Spedes of Permian Sheila 

son's " Monograph." M; opinions on these two species are 
anchanged ; so I cannot admit that either one or the other 
was common to both the Carboniferons and Permian periods. 

Spiri/erina crittata, Schlotheim. 
It is stated in my " Monograph," p. 128, that this fossil 
" closely resembles one or more so-called species found in the 
Carboniferous and other formations, particularly the Sp. octo- 
plieata of J. Sowerby. Having examined in Mr J, de 0. 
Sowerby's collection the originals (from Derbyshire) of the 
figures in the ' Mineral Concbology,' the only difference I 
could perceive is, that they are wider than any examples 
which have occurred to me of the present species. Specimens 
bearing the name of Spirt/era inscutpta, in the Gilbertsonian 
collection of the British Museum, appear to be nndlBtingaiBh' 
able from Sp. cristata. The Jurassic fossil which Zeiten 
has identified with the Sp. octopUcata is another closely 
analogous species." I have also stated in the Introdnction, 
p. xxi., that " Sp. cristata is closely related to, if not iden- 
tical with, the Carboniferous Sp. octopUcata." Mr Davidson, 
speaking of " a remarkable and anusuall; large individual 
obtained at Tunstall Hill by Mr Kirkby," observes, — "So 
closely did this specimen resemble some of Mr Sowerby's 
typical examples of the Carboniferous Sp. octopUcata, that it 
is very probablei if not entirely certain, that Sp. cristata is 
at most but a variety or race, slightly modified by time and 
circumstances, of the Carboniferous species. In the Permian 
period it was, however, in general a smaller shell, the number 
of ribs likewise frequently less numerous" (vide Mon. Brit. 
Perm. Brack., p. 18), And on a later occasion, describing 
Sp. octopUcata, he says, " I am also still inclined to maintain 
the opinion expressed in my 'Monograph,' namely, that the shell 
under description bears so close a resemblance to the Permian 
Sp. cristata of Schlotheim that it cannot be specifically sepa- 
rated, and could not in any case claim more than a varietal 
distinction" (M{itf Geologist, yo\- iii. p> 21, Jan. 1860). Mr. 
Davidson, it will be seen, has advanced no more evidence than 
myself to prove that these Carboniferous and Permian fossils 
are specifically identical. 
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Camaropkoria Sdilotheimi, Von Buch. 

Thia species, 1 have ramftrk«d, " closely resembles the C. eru- 
mena of Martin, which appears only to differ from the former 
io being narrower and more acuminated behind. Occasion- 
ally, however, & variety of the present species occnrs which 
can sctu-cely be distinguished from C. cntmena ; in short, both 
species apparently merge into each other so completely that 
many wonld be inclined to consider them as specifically in- 
separable. The liamarckian might very reasonably instance 
them as proving proximate species to be modifications of each 
other; while, at the same time, bis opponent might with eqaal 
reason contend for their being the reault of a single specific 
creation. There is another species, undescribed, occurring in 
the Carboniferous limestone of Weardale, Durham, and having 
a still closer resemblance to C. Schlotheimi in form ; but its 
spatula-shaped process is decidedly more curved — so much so, 
that its termination is not far removed from the anterior end 
of the arch of the large valve." And in a foot-note appended 
to the above, it is stated, — " The Uilbertsonian collection in the 
British Museum contains a card labelled Terehratula pliea- 
tella, Dalman, and mounting nine specimens with from three 
to five ribs in the sinus. No locality is given : they are un- 
doubtedly Carboniferous. My note states that they are iden- 
tical with G. Schlotheimi; but I now suspect them to be the 
same species as the one noticed in the text, found in Weardale, 
Surham" {vide " Monograph of Permian Fossils of England," 
pp. 119 and 120). Mr Davidson has not alluded to the 
relationship between the two species named in his " Mono- 
graph of British Permian Brachiopoda ;" but I perceive he 
has united them in his " Scottish Carboniferous Brachiopoda"* 
nnder Martin's name erumena. Observing in the paper last 
noticed a reference to an unpublished part of the former work, 
• I wrote to Mr Davidson, requesting him to favour me with a 
copy of his observations, if printed, on Camaropkoria crumcna. 
He in the kindest manner seot them to me by return of post. I 
perceivehehasquotedmost of the passages just extracted from 
my " Monograph," and has followed them up by these ohser- 
• Vidt Geologiit. vol. in. p. 34, Jan. I860. 
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42 Professor King on eerlain SpeeUa cf Penman Shell* 

ratioDB, — " With all this evidence before me, I considered it 
necessary to ascertain what was really the AnomiteB crumena 
of Martin, and whether the Permian C. Sehlotheimi does really 
occur in the Carboniferons limestone ; and it was not until 
after much comparison and investigation that I became con- 
vinced that not only was the Carboniferons epecinens alluded 
to by Professor King* and others specifically identical with 
the Femian Camarophoria, but that it was impossible to 
distingniih the last from A. crwmaia of Martin" (p. 114). 

There is very little difference between Mr Davidson and 
myself. I have no doubt, considering the " nine epeciroens" 
I observed in the " Gilbertsonian Collection of the British 
Museum," that C Sehlotheimi occurs as a Carboniferons 
species. Besides, I find a confirmation of this belief in the 
following memorandnm written in an interleaved copy of my 
Monograph, — " I observed some specimens of C. Sehlotheimi, 
mounted on a tablet in the Collection of the Mnseum of Prac- 
tical Geology, which were found in the mountain limestone of 
Dovedale in Derbyshire. Mr Salter named them as above 
at my suggestion. August 1861." Bat I do not agree with 
Mr Davidson in his conclasion that Anomiiea erumena is the 
same species. 

In stating that A . erumena differs from C. Sehlotheimi " in 
being narrower and more acuminated behind," I was guided 
by Martin's figure of the former species, and by the fossil 
represented under fig. 3, plate Ixxxiii. of the " Mineral Con- 
chology," and identified by Sowerby with the same species. 
As stated in a foot-note in page 119 of my " Monograph," it 
was in the autumn of 1848, while looking over the type spe- 
cimens figured in the " Mineral Conchology," that I observed 
Martin's fossil to be a Camarophoria. t I was informed that 
it " originally belonged to Mr Martin " This circumstance, 
and the close resemblance of the specimen to the figure in the 
"Petrifaota Derbiensia" (pi. xx^v. fig. 4), led me to express 

• Mr DaridKiD appe»n to have overlooked tbe Wewdale apenlfB. I parpnee 
dMcribing it on mnothar occuioD. 

f "The other epecimesi repreiented in the 'Mineral Conchology,' plate 
liiillL, figi. a, 2*, belong to a vei7 different epeciea, and eridently to the 
genii* RfayDehonelU." Thii ii itated io the foot-nota nferred to. 
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*' little donbb*' of its " being the original of the figure just 
cited." Possibly I an wrong on the laat point, as I find that 
Mr IHridaoD does not believe Martin's original epecimea 
eonld have beea raade nae of by Soirorby for fig. a, plate 
Izzziii. of the "Mineral Conchology" (Brit. Carb. Brachiep., 
pp. 113 a&d 114). 

The qneetion next ariaear'^Is the original of Martin's AnO- 
miteg <rumma a Camarophoria or a KhynchoneUa^* Mr 
Davidson evidently believes that H is a species of the former 
geaas ; but, iinfbrtnnately, mere belief does not settle the 
point, since it&iuatare, and occasionally mature, specimens of 
Bome CarboniferoHs Khynohonellas have so close a resemblanee 
to the external form of a Camarophoria, that they migbt 
readily be mistaken for one. But admitting that Martin's 
figure represents a Camarophoria, I certainly now feel con- 
siderable hesitation in believing it to represent C Schlotheimi ; 
for whether we examine specimens of the latter species from the 
Magriesiau limestone^ of Durham, or the Zeohsteins of Ger- 
many, they will be found to agree, allowing varietal excep- 
tion^ in being wider, much shorter posteriorly, and in having 
more sharply angolated ribs than theshell delineated, evidently 
with much care, by Martin, t I need only refer to the figures of 
G. Schlotheimi in my " Monograph" (plate vii. figs. 10-21), and 
to those in Mr Davidson's (Brit. Perm. Brachiop., plate xi., 
figs. 17-23), m well as to the <me by Martin (Pet. Derb., plate 
xxxvi., fig, 4), to bear out the differencoB just pointed out. 

As regards the specimen which 1 examined In Mr Sowerby's 
collection, although I am disposed to give it up as being the 
original of Martin's figure, I cannot think of relinquishing it 
as a Camarophoria.^ Further, I am strongly inclined to be- 
lieve that it too is distinct from C Schloih^mi, from the 
following oonsideration :-^l examined the " nine specimens" 
of Oarboniferous C. Sehloth^mi, in the Gilbertaonian Collec- 
tion within a day or so of my seeing Mr Sowerby's specimen. 

* I bave no denbt of the orlgioU of fig. 3, plate Ixizlii., "Mineral Con- 
chologj," being, ae ilated in mj " Madugrwpb," a true Camerophoria. 

1 1 am indebted Co Mr Davidson fur a careful tracing of Martie'a figure. 

X I am tarty lo iearn, tbrough Mr Davidtou, tbat Mr Sowerbjr'e Bpecioien ap- 
pear* to bave got oilelnd. 
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It therefore appears to be extremely improbable that I was 
able to perceive an identity in the former case and none in the 
latter. It mnst not be snpposed that at that time I wae nn- 
acqoainted with all the varietal forms aesnmed by the Per- 
mian species. 

I have gone somewhat into detail on the subject of Martia'a 
AnomiUB erwnena, to show that there are strong reasons 
against admitting it to be the same as Camarophoria Sehlo- 
theimi. Indeed, all circumstances considered, it appears to me 
that Martin's shell will have to be put down as an apocryphal 
species. All that can be said vrith any safety is, that C. 
Seklotheimi existed both in the Permian and the Carboni- 
ferous period. 

Camarophoria fflohuUna, Phillips. 

Very little is stated in my " Monograph" on the relation of 
this species to any Carboniferous shell, except that it " has a 
close resemblance" to "the Spirifer nueleoltts of Entorga, 
found in the mountain limestone of Sterlimatak." Mr David- 
son, having far more materials to work on than Ihad, expresses 
himself as follows in his " Britisb Carboniferous Brachiopoda:" 
— " After a lengthened comparison of numerous specimens of 
Phillips' Terebratula rhomboidea and T.aemiluna, it appeared 
to me evident that the last was nothing more than a young age 
of the first, and that neither conld be distinguished from the 
Camarophoria globulina of Phillips. The resemblance was in- 
deed so great, that having mixed several specimens of each it 
was with some difficulty that they could be afterwards sepa- 
rated" (p. 116). 

I cannot but express my agreement with Mr Davidson ia 
this case, — of course with some reservation, founded on con- 
siderations elsewhere stated in this paper. At the time my 
remarks on this species were written, I had not an opportunity 
of consulting Phillips' figures of C rhomboidea in his " Geo- 
logy of Yorkshire:" besides, looking at the figures (the only 
ones I was then able to consult) in his " Palseozoic Fossils" of 
a shell therein identified with this species (PI. xxxv. fig. 158, 
a h), it will readily be explained bow it happened that I had 
not arrived at the same conclusion as Mr Davidson. The 
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6gures last referred to aeem to represent a fossil having some 
resemblance to the ribless varieties of C. SehlotketmL 

Lingula Credneri, Geinitz. 
All the merit in connection vrith the Carboniferons age of 
this species is due to Mr Kirkbj ; and I am ready to admit 
that the specimens which he has fonnd in the coal-measares 
" at the Kyhope winning, near Sunderland," belong to it* 
I ma; be allowed, however, to retain some slight reservation, 
aa it is well known that manj species of IJngnla, from 
widely separated formations, are with difficulty distinguished 
from each other. 



It would be a waste of time to go further into a discussion 
on the Permian species referred to in the previous pages, be- 
cause it is clear Mr Davidson and myself are not in agree- 
ment on first principles. His groups are more comprehensive 
than mine. Many groups, which I consider to he equal to 
genera or species, are regarded by Mr Davidson as mere sub- 
genera or sub-species. I have elsewhere stated my objections 
with reference to the latter view on genera ;t I may now be 
permitted to make a few observations in the same sense with 
regard to species. 

{To be eoniiiMed.) 

* Wben mentioning tbe localities of tbl* specie* in m; " Monogntpb," I 
kdded tbe following : — " Profeuor Jobnatoo informi ma" ([ received tbe infor- 
mation from him first Terbally and nfterwardg by letter) " that he bu pro- 
cured ipecimena of > Lingula in the underlying freeatone (Rotbe-todte-lie- 
gende) near Ferr; Hilt " (p. 84). Every one acquainted with the bigh scien- 
tific reputation of the author named, on reading tbe following lemarks by Mr 
R. Howae, mu«t have felt at leaet eurprieed. " 1 may be allowed to queBtion 
tbe occurrence oftbia or anj other epeelm of Lingula in the underlying red sand- 
stone, as stated in King's * Monograph' on tbe authority of Profcsmr Johnston, 
u this sandstone is a true coal-measure stratum" (An. Ifat. Hiti., Sd Series, vol. 
xii. p. ii). They will be gratified to learn, however, that oot only may " this 
or any otlieT species of Llngula " occur, as stated in tbe "Monograph," but that 
speidroens, identified by Mr Kirkbj witb Lingula Crtdntri, have actually been 
funud by him in a " true coal- measure stratum," occurring at a depth of 9S1 feet 
below the surface t (Vide Quart. Jour. Geol. 5d«., vol. vL Part L pp. 112, 113.) 

t Vidsaij Paper In " Sat. HisL Review," vol. i. 
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Notes on Ancient Glaciers made during a brief Vieit to 
Ckamowii and neiffhbourAood, in September I860. Bj 
David Milnb-Houb, Esq. of Wedderbaro. 

1. — Valley of Chamouni. 

1 . On rvtcbing Inn of Montanvert, aitoAted on left side of 
Mer de Gl&ce, &nd about 340 feet abore it, first thing noticed, 
was accumulation of granite blocks, abont 100 to 150 feet 
higher np hill, resting on schistose rocks. That these blocks 
transported thither and deposited withont violence, evident 
from their position on slope of hill. 

2. Whilst descending to glacier, observed the rocks o« both 
sides of vallej smoothed and scratched, at a height of about 
250 to 300 feet above glacier. The scratches mostly horison- 
tal, but some inclined doirnwards towards north. 

3. On reacbing glacier and crossing it to the Cbapeati^ aaw 
old lateral moraines on each aide. Examined more particularly 
those on the right hank. There found two very distinct, 
evidently formed at different periods. They were both more 
or less covered with vegetation ; the largest, next the vallej 
side, more so than the other. The former was about 130 feet 
above level of glacier, the other about 90 feet — both evidently 
composed of blocks of stone, none very large, and most of 
them pretty well rounded. There was an entire absence of 
stratification or arrangement according to size. 

The relative position of the phenomena described in fore- 
going paragraphs shown by sketch in fig. 1. 

Was at first rather at a loss to explain how these lateral 
moraines formed. That they were formed by glacier when its 
level much higher than at present, had no doubt. The codcIu- 
sion I came to was, that the materials consisted of debris from 
the monntains forming the sides of the valley, brought down by 
streams, and rains, and frost. These accumulate between the 
steep sides of the valley and glacier. At place inspected by 
me, this interval is in breadth from 200 to 350 yards. If the 
glacier were to rise and swell by increased cold beyond 



Dcillizedoy Google 



David Milne-Home on Ancient Olackrs. 47 

usual limits, itc aides would press i^inst these debris and 
raise them into the form of an embankment timilar to what 
now presented. 



The two lateral moraines in question wonld of couree repre- 
sent two periods when the glacier had swelled laterally beyond 
usual limits. 

4. Proceeded to near foot of glacier on east side, where a 
face of hard rock, almost perpendicular, and quite smooth, for 
about 80 feet in height and 60 or 70 in length. The ice 
of glacier is seen pressing against lower part of this rocky 
face. Walked on the ice where it was in conta,ct with rock, 
and also looked under glacier at several places where it was 
resting on the rocks forming the bottom of valley- 

Mnltitudes of hard blocks of stone between the ice and 
rocks, both at side and at bottom ; had no doubt that the 
smoothing of the perpendicular wall, though about 80 feet 
of it now exempt from glacier action, produced by glacier 
rubbing and pressing on rocks as it flowed northwards. 

Noticed several natural joints or cutters in this rocky face, 
alongwhich, as nsaal in such cases, portions of rock broken off, 
and which had originally formed little projections. In most 
instances these projections had been all smoothed down, so as 
to bring both sides of joint to one uniform surface. In some 
cases the projections remained, but only where these looked 
northwards, and had thns escaped the grinding action of the 
glacier. 
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Took notice also of the innnmerBble Bcratchea and rats 
which are over the whole face of rock ; the most distinct being 
those tow down near glacier. Had not least doubt that 
these formed by sharp-pointed hard stones pressed on rock 
b; glacier. 

These scratches not always parallel ; bat all were more or 
less inclined, some as mnch as 11° and 12° to horizon, and ruD- 
ning N.W. by compass, corresponding with the moTcment of 
glacier at this point of valley. 

In some parts of smooth foce of the rock there were de- 
pressions or cavities, apparently natural to the rock, from 
2 to 3 inches diameter, and half inch deep. The inner sur- 
face of these cavities rough. My attention directed to thiB 
circumstance by Augnste Balmat, the well known guide, to 
whom I had received an introduction from Piincipal Forbes. 
He said that when water the agent which smooths rocks, the 
inner surface of these shallow cavities smoothed also; when 
ice the agent, the inner surface rough. 

5. Examined the great heap of debris near Les Tigoes 
which has been described by De Saussure, and also by recent 
travellers, as an ancient moraine of Mer de Qlace. Found 
the height of it by sympiesometer bo be from 580 feet at its 
south end, to 400 feet towards the north, above the adjoining 
plain to the westward. It had evidently reached across valley 
to hill called Xa, Fleg^re, thus blocking up valley. It is now 
cat through by the turbulent Arve, and thus its internal 
organisation can be studied. It is composed of primitive 
rocks, some of the granite blocks being of enormous size. 

On Flegere hill, right opposite to the Mer de Glace valley, 
there is a hand of blocks, at a height of from 2500 to 2700 feet 
above Chamouni, and which, most probably, have been trans- 
ported by glacier, when it smoothed rocks near the Mont- 
anvert, and deposited the blocks there already referred to. 

6. The next part of valley examined, about six miles west- 
ward, down the course of the Arve, near a village called Les 
Ouches. 

Ascended a hill, opposite to small glacier of Taconnay, 
which my guide called Chavant. It is reached by a stone 
bridge over the Arve. 
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Almost the itIio1« of this hill, which slopes apwurda to 
north, presents smoothed rocks. 

These appearances are the most interestiiig in the small 
intersecting ravines on the hill side, as the rock; sides of ' 
these ravines are smoothed also, especiall; the west sides 
looking towards Chamonni. Some of the smoothed rocks face 
different ways, principally, of course, due south, but occasion- 
ally also S-W. and S.E. They slope upwards, principally 
at an angle of about 15" or 20°, but oocasionally they are 
nearly perpendicular. Nevertheless all are smoothed. In 
some places, the appearances before described, caused by 
natural joints of the rocks, occur, the projections, when 
there are any, tiniformly facing north, showing that the 
glacier, which has moved up the face of this mountain has 
passed from south. By sympiesometer I made the height 
of it, above the channel of Arve, which washes its base, 
shout 1030 feet, and about 790 feet above Chamooni. The 
smoothness of rocks does not reach qnite to top, at least not 
there so striking. 

The ruts and scratches on smoothed rocks of themselves 
form a separate and very interesting study. They begin 
about 50 or 60 feet above the channel of the Arve ; where 
near the bridge, they run W-N-W. by compass, about half 
way up hill N.W., and near top N.N.W. 

These directions quite intelligible on supposition that a 
glacier filled the whole valley, and flowed towards north. A 
sketch in fig. 2 shows that the valley, a little below point 
referred to, takes a rapid turn towards north ; and therefore, 
as the general mass of the glacier, supposing it to have filled 
valley, would move towards north, the higher parts of the 
glacier must have moved more exactly in that direction, 
as higher parts of the hill would obstruct less than lower 
parts. 

Hence, also, reeistance being greatest in the lower parts, 
the rocks there show the greatest marks of smoothing and 
redaction. 

These appearances, better understood after an examination 
of the valley on opposite or west side, at a place about two 
miles below Les Ouches, called Hameau of Le Grange. There 
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I fonnd an oblong plateau of rock about half a mile long by a 
few tinndred yards wide, flattened and smoothed most singu- 
lar!;. Had been advised b; Professor Favre of Geneva to 
visit this spot, and was amply rewarded. 



Fig. 2. 

The rocks here of soft schist, the strata running vertioally 
about N.E. by compass. In many places they are flattened 
and smoothed over ezteosive areas, of which advantage is 
taken for the erection at these places of cottages — the floors 
consisting of these smoothed rocks. The rocks, besides being 
smoothed, are occasionally marked by deep grooves or furrows, 
and also by sharp ruts or scratches, all parallel, and running 
N. and S. by compass — intersecting, therefore, the edges of 
strata. The grooves or furrows extend continuously some- 
times 30 or 40 feet — the scratches 6 or 8 feet. Some of 
former I measured, and found to be 2 or 3 inches deep, and 
5 or 6 inches wide. 

Noticed particularly that in some places these furrows or 
grooves interrupted by veins of hard quartz, in the schist 
rocks. The agent which had ground down the schist had 
been unable to make any impression on the quartz. At these 
veins, accordingly, the furrows stopped, and always on south 
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side. On opposite or north side of the veina, not only ma 
furrow not continned, but the general Burface of the echist 
rock not so low — having been protected, as it were, by the 
quartz veins- 
It seemed very plain that these appearances indicated the 
passage and pressure of ice, and ice of an enormous weight 
and mass to produce such general smoothing, and also such 
extensive groovings or furrows ; whilst the interruption of 
these by the quartz veins showed unequivocally that the 
glacier moved northwards down the valley. 

The height of this spot, judging roughly by sympiesometer, 
was 1300 feet above Chamouni, and therefore 4725 feet 
above the sea. 

On this, the west side of valley, there is an elongated hill, 
running north and sonth about 1500 feet higher — the general 
direction of which is parallel to the furrows and scratches. 

It occurred to me, that reason why these deep furrows 
formed in this locality, and not in any of the other places be- 
fore mentioned, where rocks found but slightly scratched, was 
that here the whole weight of glacier was pressing on the 
rocks ; whereas at the hill of Chavant, on opposite side of 
valley, the weight of glacier on the rocks not so great, in 
consequence of the slope upwards. When under the Mer de 
Glace, I observed that the glacier was not one solid mass of 
ice, but that it consisted of great blocks, very irregular in 
size and shape ; and therefore the glacier would not press on 
the rocks with equal force at all points. Hence furrows 
would be formed in different places. 

Observed here several of the natural cavities or depressions, 
to which Balmat had referred, with the inner surfaces quite 
rough, as if not abraded or touched by the glacier. 

7. In this part of valley of Chamouni, erratic blocks of 
prodigious siae abound. On hill of Chavant they reach to 
top, and in some places rest on smoothed rocks. This is case 
also on rocky terrace just described on west side of valley. I 
account for their position by supposing that as the glacier 
shrunk back over its bed to its present limited dimensions, it 
left these blocks where we now find them on the smoothed rocks. 

Of course, when glacier was passing over and smoothing 
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the rocka, it must have been transporting blocks on its enr^ 
face, and at a great height above its bed, and depositing these, 
in its downward course, at convenient spots. 

I was unfortunately prevented from continuing my researches 
down the valley ; bat I learnt from my guide, that the moon- 
taine enclosing it, on each side, are at great heights strewed 
with blocks, almost all along course of Arve to Geneva. I see 
that Professor Neckar, in his " Etudes Geologiques dans lea 
Alpes," speaks of several groups of granite blocks at Servoz, 
St Gervais, Sallenches, Mayland, Clases, and other places, 
along this valley ; the group at St Gervaia being stated by 
him to be at a height of 4812 feet above the sea. 

Had however an opportunity, when at Geneva, of examin- 
ing an immense accumulation of blocks, at lower extremity 
of the same valley, on Petit Sal^ve mountain- This moun- 
tain which reaches to a height of 2800 feet above the sea, is 
situated on west side of the Arve ; it slopes towards the E., 
S-E., and S., whilst to the N. and W. it is precipitous. Its 
E. and S.E. slopes, consisting of limestone strata, are covered 
with alpine blocks to the very top ; even on edges of the 
crags facing Geneva, there are blocks perched, in apparently 
a very precarious position. On west side is the valley of 
Monetier, which separates the Petit from Grand Saleve. It 
is rather important to remark, that in this valley there are 
no blocks except at its south and north extremities ; and that 
the only parts of the mountain covered with blocks are those 
parts facing the valley which descends from Chamouni. On 
south elope of the Grand SalSve, situated about a mile to the 
west, there are very few blocks ; but then there is a hill on 
the south, which to a great extent prevents any glacier de- 
scending by the Arve valley, abutting on the Grand Sai^ve. 

I had no doubt that the blocks on the Petit Saleve must 
have been lodged there by a glacier which descended from 
Chamouni by Les Ouches, St Gervais, and Sallenches, a dis- 
tance of from thirty to forty miles. 

8. Before leaving Chamouni valley, let me advert to some 
remarkable traces of ancient glaciers in higher parts, at en- 
trance to Val Orsine. 

(1.) Just above village of Argentier, there is an oblong heap 
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of detritus, undoubtedly depoaited as « moraine by gUcier of 
Argentier. Its situation, height, and extent, bear to that 
glacier exactly same relations as the hill of Lisboli does to 
the Mer de Glace. The height of this old moraine I found 
to be from 260 to 300 feet above adjoining plain. At present 
it terminates in middle of valley, as Lisboli does, with the 
Arve washing its nortbern eztremi^. But it had evidently 
crossed valley, as there ie on north of Arvo another heap of 
detritus which exactly correspondB in position, direction, and 
height. 

(2.) Still more undoubted traces of an ancient glacier to be 
seen in the smoothed sides of rocky pass close to the mortund 
now described, and which leads north into Val Orsine. Be- 
yood this pass there is a col or summit, about a mile distant, 
called by my guide Moente, and the height of which I made 
out to be (by sympiesometer) about 600 feet about valley of 
Argentier. On the north side of this summit, valley slopes 
down to north, and is strewed by granite blocks of enormous 
size, and exceedingly angular in shape. This village opens 
into the greater valley of the Bhone, a little below Martigny. 

The supposition is, that the glacier which formerly passed 
this way was no other than that now known as the Argentier 
Glacier. In this opinion I concor ; and I believe also that the 
glacier of La Tour, which is a few miles east of Argentier, 
must have united mih latter to pass the same way. 

Since my return homo, I became acquainted with a paper 
by my friend Mr R Chambers, in which he expresses rather 
strongly his doubts as to probability of the Argentier Glacier 
having passed through the Val Orsine. He admits that it 
was, like all the alpine glaciers, on a much larger scale at a 
former period, but thinks that it must have descended by 
Chamouni. The levels, however, are repugnant to this view. 
We have seen that when the Mer de Glace choked up the 
valley and abutted on the hill of Fleg^re, it must have reached 
a height there of at least 2700 feet above Chamouni- Now the 
pass into the Val Orsine is only 1250 feet above Chamouni, 
so that this valley afforded both a more direct and a more 
easy outlet for Argentier and La Toar Glaciers, than the 
other route suggested. 
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II. ValUy of Rhone. 

1. In noticing the blocks found on the Saldve monntuDS 
near Geneva, I mentioned that there are few npon the sonth 
alopes of the Grand Sal^ve. The case, however, is different 
with the N.W. slopes of that mountain, for on them a great 
many blocks of granite and paddingstone occur, which Swiss 
naturalists have identified as belonging to the mountains 
situated to the eastward of Chamonni, and which the; are all 
agreed must somehow or other have been brought down the 
valley of the Bhoue. The blocks now mentioned, on the 
Grand Saleve, are at a height of about 3235 feet above the 
sea. I regretted very much not having had it in my power to 
visit these blocks, — or those equally interesting mentioned by 
Be Luc as resting on the N.N.W. slopes of Sion and Youaches, 
situated still farther west, and close to the defile between these 
mountains and the Jura, through which Rhone flows. They 
are described as forming sones or bands on these mountains, 
at a height of about 2435 feet above the sea. 

I allude to these facts, ascertained by very careful observers, 
and long well known to Swiss geologists, because they appear 
to roe to throw light on a few observations which I happened 
to make during my brief visit, and which I shall now proceed 
to notice. 

2. In various places along valley of the Rhone, I saw 
unequivocal tokens of a glacier which once filled it, down to 
the I^ke of Geneva. Between St Maurice and Fissevache, 
the rocky and steep sides of the valley are smoothed and 
scored at heights from 150 to 350 feet above flat through 
which the Rhone wanders. 

Where the sides of the valley come nearer to each other than 
usual, the scratches or ruts slope upwards to the north, — indi- 
cating that the glacier there could pass in its contracted channel 
only by rising like a tidal wave in similar circumstances. 

3. In several places, as on south side of Monthey and at 
Bex, I observed great accumulations of detritus, apparently 
portions of ancient moraines. But the most striking pheno- 
menon of this kind is presented by the celebrated blocks of. 
Monthey- Many of them are the size of cottages ; and on 
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one of tbem a good-sized eummer honse baa been bnilt. They 
are beaped one upon another in encb a way as to suggest very 
Tivid ideas of the stapendons power wbicb was here at work. 
I found about twenty masons employed in mercilosaly blasting 
these gigantic blocks, in order to convert them into gate- 
posts and window-Boles. The people seemed well acquainted 
with the spots where the blocks occur, and assured me that 
whilst there were none to the south of Monthey, they ex- 
tended all the way to near the Lake of Geneva, a distance 
of about three miles, and at about the same height above the 
Rhone, viz., 300 feet, The hill at Monthey faces the S.E., 
and is so situated that any glacier descending the valley 
would abut upon it. 

4. There is one circumstance connected with the erratic 
blocks which much arrested my attention, and which I think 
has not received sufficient consideration. I refer to the enor- 
mous accumulations of sand, gravel, and clay existing in 
Low Switzerland, and to the fact that very many of the blocks 
are buried in these pleistocene strata. The well-known granite 
blocks of Steinhoff, near Solenre, which I visited, are evi- 
dently imbedded in these strata, in that neighbourhood largely 
developed, as may be seen from the numerous quarries of sand 
and gravel. Along lakes of Bienne, Neufchatel, and Genera, 
there are whole hills of sand, gravel, and clay, with reference 
to which 1 made following notes : — ■ 

JBienne Lake. — The little island of St Pierre is a recent de- 
posit of clay, reaching to a height of at leaet eighty feet above 
lerel of lake. In the recent cuttings along north bank for 
railway, beds of gravel are cut through containing alpine 
blocks. 

Neufchatel Lake. — A few miles west of the town of Neuf- 
cbatel,uear Columbier station, there are stratified beds of sand 
and gravel to a height of about 500 feet above lake, which 
cover smooth beds of Jura limestone. These beds contain 
occasionally large alpine blocks, most of them rounded- At 
Gorgier, and various other places between Neufchatel and 
Iverdon, these appearances repeated. 

In district between the lakes of Neufchatel and Geneva, 
there are on south side of railway several hills of fine gravel 
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and Band, at leaat 200 feet in height. At thq vest end of a 
railway tunnel, large portions of limeBtone rock were being 
tiired of the stratified gravel beds lying over them, which 
showed extensive smoothinga. Near Bussigny and Cossonaj, 
hiUa of sand and gravel occur, containing great blocks of 
granite, and in several places there are deposits of fine clay, 
from which bricks are made. 

To the north of L&nsanne there is a hill called the Signal, 
2000 feet above the sea, near the top of which beds of sand 
andgravel occur, some of them 20 feet thick. Similar deposits 
are seen at Anbonne and to the east of Nyon ; at this laat men- 
tioned place, imbedded schistose blocks are very numerous. 
West of Nyon there are brick-worka. 

Along the south side of Lake of Geneva great cliffs may 
be seen, even frem the deck of the steamboat, of fine clay, 
sand, and gravel, with occasionally boulders protruding; and 
there are immense numbers of these along all the shores of 
lake, partly covered by the water, which have probably fallen 
out of these pleistocene cliffs when undermined. These super- 
ficial deposits along sooth bank rise in level towards the east, 
and form a slope which had previously attracted my atten- 
tion when looking across the lake from Lausanne. It can be 
distinctly observed extending from Meilliere, near the valley of 
the Ithone, towards Geneva. I afterwards discovered that Mr 
Neckar had, in his " Etudes Geologiquea," taken notice of this 
deposit ; and he mentions that at its east end it rises to a height 
of about 1900 feet above the lake, or 3236 feet above the sea. 
Near Boiay, which is more than half way from Meilliere to 
Geneva, Mr Neckar mentions that the height of this diluvial 
deposit above the sea is about 2277 feet, where it consists 
entirely of " alternate beds of fluviatile sand, gravel, and pri- 
mitive blocks." Near St Julien, which is three miles west of 
Geneva, there are diluvial terraces about 182 feet above the lake, 
and 1517 feet above the sea ; and Mr Neckar mentions that 
there are similar terraces a little S.E. of Geneva, which are 
162 feet higher ; thus proving that the whole of the south side 
of the valley presents a series of pleistocene deposits, which, 
at the mouth of the valley of the Rhone, are at a height of 
3300 feet above the sea, and slope gradually down towards the 
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west, where at a dietance of about thirty mileB, they are only 
1500 feet above the sea. Nov, it is important to remarlc, that 
Mr Neckar describes these deposits as not only containing 
large alpine blocks, but as composed of rounded pebbles and 
gravel, also alpine in their origin. He also adverts to the 
circumstance, that the lowest pleistocene deposits of the district 
are beds of gravel and sand, arranged generally in horizontal 
beds, and which seem to have been deposited in currents of 
water. In these lowest beds, no erratic blocks are ever found. 
It Is in the upper set of deposits that they occur, and the 
lowest of which generally consists of finely comminuted clay, 
on which are situated the numerous brick-works before alluded 
to on both sides of the lake. 

There is another important fact to be kept in view in the 
consideration of this matter, that it is towards the east end of 
the Lake of Geneva, and near or opposite to the mouth of the 
valley of the Bhone, that erratic Jilocks occur of great size, 
in great numbers, and at apparently the greatest altitudes. 
Mr Neckar degcribes many on the north-west of Keufchatel 
Lake as occurring at a height of 3575 feet above the sea, and . 
at the east end of the Lake of Geneva at a height of 3550 feet, 
whilst on the south side they occur at the height of 3265 feet ; 
all of which altitudes, it will be observed, are greater than 
those given for the altitudes of the blocks to the west of 
Geneva. 

III. Inferences. 

1. After what I saw of the mechanical effects of the Mer de 
Glace on the adjoining rocks, I formed a very decided opinion 
that the evidence is undeniable of the existence of a glacier, 
which in ancient times filled the whole valley of Chamouni, 
and, descending along the present course of the Arve, was 
capable of depositing on the Petit Saleve and intervening 
mountains the alpine blocks which are now strewed over them. 

If this was the case with the valley of the Arve, I canno'' 
hesitate to admit that the larger valley of the Khone must 
have been occupied by a glacier of corresponding size, which, on 
emerging from that valley would pass across to the plains of the 
Jura, and then turn towards the west and lower extremity of 
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the valley, where the Grand Sal^ve and other mountains are 
aitnated, whose northern slopes have alpine blocks scattered 
on them. The relative height of these blocks in the different 
pu-ts of this great vallej point clearly to snch a resnlt. 

The blocks of Montfaej, which are onlj about 300 feet above 
the Rhone, form no ground of objection to this view, becaose 
they were most probably left by the Rhone glacier as it was 
shrinking to its present dimensions, in which case they would 
not hare travelled so far from their parent hills as others ; a 
supposition corroborated by the appearance of the blocks 
themselves, all of which are much more angular than the 
generality of the blocks in lower parts of the country. 

2. The great difficulty, of course, is how to account for such 
a change of climate as would produce glaciers on so much 
greater a scale than at present. The question is too large 
to be discussed in all its bearings in this paper. It may he 
sufficient to mention that two causes have been suggested — 
one of which would affect the whole of Europe simultaneously, 
and the other one would affect Switzerland alone. Ac- 
cording to the first hypothesis, a great elevation of land took 
place in northern Europe, in virtue of which (to use the words 
of Sir Charles Lyell, who suggests it) " nearly the whole sea, 
from the Poles to the parallel of 45°, would be frozen over." 
Switzerland, however, being in latitude 46°, would scarcely 
be reached by such a cause ; and there are other objections: 
According to the second hypothesis, this district of Europe 
alone may have been elevated, and elevated to such a level 
that the Chamouni and Bhone glaciers would require to 
descend to the low country about Geneva before they could 
reach their melting point. 

With reference to this last hypothesis, it may be asked, 
What amount of elevation would be required to produce the 
required extension of these glaciers ? 

They melt now at an average elevation of 4400 feet above 
the sea ; and as Genera is 1335 above the sea, the difference 
of these two levels, i. «., 3065 feet, gives the height to which 
Low Switzerland would require to be raised, to cause such a 
temperature there as to enable glaciers formed in the Alps to 
reach Geneva before melting. 
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This coBclusion is also arrived at by comparing the mean 
annnal temperstnre of Geneva with that of the localities where 
the glaciers now melt. Thus (as has been shown by Princi- 
pal Forbes) the mean annual temperature of the Arveiron, 
where the Mer de Glace terminates, is 38}° Fahr., whilst 
that of Geneva is 48°, being a difference of about 10°; and 
assuming the neual rate of 1° Fahr. for every 300 feet, these 
10° correspond roughly to a height of 3000 feet. 

I am quite aware that the view which I have adopted, of 
supposing this part of Europe to have stood 3000 feet higher 
above the sea than at present, is rejected by De Charpentier, 
who, I believe, is the latest Swiss geologist who has gone 
deeply into this subject ; and it seems rather presumptuous to 
offer an opinion at variance with so great an authority. Hia 
way of accounting for the lower temperature necessary for the 
production of extended glaciers is by supposing (I quote his 
words) " a long series of seasons, similar to the rainy and 
cold seasons which succeeded one another from the year 1812 to 
1818" (Charpentier " Sur les Glaciers," p. 319). And he adds, 
that a very long continuance of snch angenial seasons should 
be no objection, considering that in the explanation of any 
geological phenomenon, it is allowable to assume as much time 
as may be necessary. I confess, however, that the reason 
thus assigned by De Charpentier for his theory is not satis- 
factory to my mind ; for during the cold and rainy years re- 
ferred to none of the alpine glaciers extended more than a 
few hundred feet beyond their usual limits ; and therefore, 
to cause a glacier to grow to the length of 80 to 100 miles 
beyond its present dimensions, it would require ages of 
unfavourable years, which cannot be adopted without admit- 
ting a permanent change of climate, and of coarse such a 
permanent change in the earth's surface as would cause that 
result. 

No doubt it is at first sight startling to suppose that this 
part of Europe stood 3000 feet higher than now- Sut it 
should be remembered that there is conclusive proof from 
other sources, that Switzerland, even in comparatively recent 
times, underwent several movements both of elevation and 
depression. The period immediately preceding the transpor- 
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tation of the erratic Llocka was characterised by the fonnation 
of the Molaaae, & deposit vhich Agaasiz has compared to the 
well-known Till of Scotland. Now this clay deposit in Swit- 
zerland consists of two hede, the lower bed containing fresh- 
water fossils, the upper bed containing marine remains ; which 
last fact implies submergence beneath the sea. Then it ap- 
pears from the researches of Professor Favre of Geneva, that 
since the deposition of these molasse beds there was an exten- 
sive upheaval of some of the mountains, agd especially of the 
Sal^ve hills, on whoso sides these molasse beds were deposited ; 
for instead of being horizontal, as they must oiiginally have 
been, or at all events sloping at a low angle, these molasBO 
deposits are in some places now inclined at angles from 35° 
to 45°, and at one place dip in opposite directions. 

Therefore, immediately antecedent to the transportation of 
the erratic blocks, this district sank beneath the sea, and snb- 
sequently rose up, dislocating these molasse beds — implying, 
therefore, an npheavel of the Western Alps. 

Sat it can also be shown, that, immediately after the same 
period, another depression of this region, and a submergence 
in deep waters, took place ; for how else can those strati- 
fied beds of gravel, sand, and clay have been formed which 
now lie over the molasse, and which we have seen occur in all 
parts of Low Switzerland up to the height of 3000 feet and 
more above the present level of the sea 1 It ia quite impossible 
to account for the formation of sand-hills and gravel-beda 
200 feet thick, composed of regular layers, mostly horizontal, 
except OB the supposition of their having been formed in the 
waters of a sea, not subject to much violence, but agitated by 
ordinary tides and currents. 

I infer that this depression and submergence took place at 
a period posterior to the transportation of the erratic blocks, 
because these blocks (as I have shown) are in many instances 
enveloped in the heart of the stratified beds. 

Then this submergence was followed by a re-elevstion of 
the country to its present levels- 

Thus, immediately before the transportation of the blocks, 
the country was successively depressed and elevated; and 
immediately after that event these operations were repeated, 
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BO that there need be little reluot&oce i& adopting the view 
sn^ested for explaining the extension of these ancient 
glaciers. 

My viev, then, of the sequence of events ia as follows : — 

1. This district of Switzerland stood above the sea 3000 
feet higher than at present. Glaciers thea filled the valley of 
Chamonni, passing over the hill of Chavant, producing the 
scratches and furrows mentioned in a previous part of this 
paper, and descended as far as the Saldve mountains, depo- 
siting blocks in its course and at its termination. Glaciers 
filled also the whole valley of the Rhone, and reached the 
basin now occupied by the Lake of Geneva ; and then 
turning westward towards Geneva, spread everywhere loads 
of alpine detritus, and lodged huge blocks on the mountain 
sides. 

2. Next came a period when the land gradually sunk, and 
when, of course, the temperature rose, so that the glaciers 
shrunk back to the higher parts of the valleys. 

The land was then submerged beneath the waters of a deep 
sea, and the glacial deposits were arranged into the stratified 
beds before referred to ; but these deposits were not so en- 
tirely rearranged as to lose all the outward features of their 
glacial origin. In particular, they still retained the gradual 
slope from the mouth of the Rhone towards the west, which 
they must have had when deposited by a glacier. 

Xhiring this period of submergence, when, as we have seen, 
the land was lower than at present by so much as 3000 feet, 
the climate of Switzerland was probably better than it has 
been since ; in which case we obtain a better explanation than 
has yet been given of the discovery of the bones of elephants, 
antelopes, and some other animals, requiring a mild climate, 
in quarries of gravel in different parts of Low Switzerland. 

During this period the glaciers must have been very much 
smaller than at present, and many of them would not exist. 

3. Then followed the last movement, when the country rose 
np to its present levels, and when, of course, the glaciers would 
again enlarge, but to a more limited extent. 

This last movement may have been gradual, or it may have 
been sudden. Of course, the more sudden it was, the more 
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easily caa we account for the removal of detiituB from the 
Talleys, which has taken place to a great extent, as is well 
marked by the terraces along the coarse of the Arve and 
the Rhone. 



On the Discovery of an ancient Hammer-head in certain 
Superjicial Deposits near Coventry. By the Kev. P. B. 
Brodie, M.A., F.G.S. 

Ab the occurrence of the remains of works of human art in 
beds of gravel, at greater or less depth, associated with the 
remains of extinct mammalia, has lately excited much attention 
among geologists, the following particulars relative to the dis- 
covery of an ancient stone hammer which was found in certain 
sapei^cial deposits near Coventry, maybe generally interesting. 
The details were, at my request, kindiy communicated to me 
by my friend Mr J. S. "Whittem of Cownden, near that town, 
on whose land it was dug up, and who first drew my attention 
to it. It is one of the most ancient relics of human art, far older 
than theCelticandbelongatowhatarchEBologiats call the"8tone 
age." It is a stone implement, either used as a hammer or a 
weapon of war. It is somewhat water-worn, and looks as if it 
had been used. The stone of which it is made resembles mill- 
stone-grit, or some hard igneous rock; butlconid not speak deci- 
sively on this point. In its present condition, it is impossible to 
determine this without breaking it. It was procured in drain- 
ing, in the parish of Sowe, about two feet six inches from the 
surface, lying in the midst of the detritus about to be described. 
This consists chiefly of red marly clay, of varied thickness, 
from three to nine feet, mixed with sand and pebbles, and 
fragments of rock, which are rather thinly dispersed amongst 
it. Many of these are angular, others rounded and almost 
polished as if by friction. Amongst them are various ancieut 
rocks, such as granite, greenstone, and syenite. The fossili- 
ferous portions differ much in size, and belong chiefly to the 
mountain limestone. A few are decidedly oolitic and contain 
shells, amongst which was a piece with shells resembling 
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cyclas and mytilas, remarkably like some of the Porbeck 
beds ; a cardium and a lima in brown oolitic limestone ; 
oolitic stone with rbynchonella, the surface of which is smooth 
and almost polished as if nibbed ; there was also a remnant 
of chalk with the cast of a pecten and K small bit of coal. 
Flints are not uncommon, and some are of considerable siie* 
Generally speaking, these fragments do not seem to have un- 
dergone so great an amoont of attrition as that which usually 
characterises the ordinary detritas in this neighbourhood. 
They are, on the contrary, in most cases very angular, and Mr 
"Whittem refers to an angular fragment of syenite not in the 
least abraded, and another fragment of rock not only worn, 
but Tery smooth and grooved ; and therefore, on the whole, 
the inference would seem to favour the idea of their having 
been carried by icebergs, and if so, the age of the deposit may 
be considered to belong to " the glacial period," and the ham- 
mer-head to all appearance was conveyed with them. The 
polished surface of many of the stones also favours this 
assumption. The term " drift" is certainly inapplicable to 
this deposit. There is nothing to indicate that this relic was 
buried on the spot, for the soil had not the least appearance 
of having been disturbed, and there were no roots or peaty 
matter such as prevail in bogs, the spot being table land of 
some height, with an inclination on three sides at least. No 
bones of any extinct animals were found with it, and I never 
heard of any being noticed in the neighbourhood. If, then, 
we are correct in assuming that this hammer-head was depo- 
sited with the superficial accumulations above referred to, it 
is clear that the human race must have inhabited the earth 
during this more recent geological epoch ; a subject of great 
interest and importance, but I am unwilling to hazard any 

* Id thepsriabesof HattODsndHaialej, three inllei 5.W. of Wsrwick, there 
is a bed of grarel with nameraua flints of all sizes (some vary large), manj of 
which are as freeh and aagular as if they had just been dug ap from a chalk- 
pit, and loine of the QGlgbbouring fields are covered with broken flints, intei- 
■pened with Diimerous small rounded pebbles of ancient aad other rocka. les 
■eems to be the only agent bj which these flints could be eonrejed In inch a 
eonditioD, and this stratum was perhaps coeval with the one near Coventry. 
This aecamulatioD of flints maj be traced for a conaideTable distance acroM tlie 
eoimtrj, aking a narrow and limited tract. 
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decided opinion in tlita matter, wishing rather to draw attett- 
tioQ to the facts which seem to be correct, and the more bo 
aa these were carefully noted on the spot by Mr Whittem 
himself. 

Note. — tleat Warwick, and the diitrict which lies to the north and noi^- 
wut, there ue at leut three plaiitocenc dapoeita of different age, — 

1. Flinti intenperHd with numerooa iinall rounded pebblei of uicient and 
other Tock> belonging to the glacial pariod, 

2. The great nortbem drift, generally and widely dietribated Over a eon- 
elderable area. 

3. Certain graTel-bedl near Warwick, and along the Tallej of the Avon, 
containing occaiionaily mammalian remaini. 



The Flora of Iceland. By "W. Lauder Lindsay, M.D., 
F.K.SJ;., F.L.S., F.R.aS., &c. 
A visit to Iceland in Jane 1860 gave me an opportonity of 
becoming acquainted with some of the general features of its 
Flora ; and a residence of eight days in Reykjavik, its capi- 
tal, farther enabled me to collect details as to its vegetation 
from its principal naturalists, as well aa to atndy the litera- 
ture of the Icelandic Flora in the archives of the National 
Library, Since my return, I have availed myself of the pub- 
lic libraries of Edinburgh, &c. ; of correspondence with various 
British botanists, whose names will hereafter appear ; and of 
catalogues of foreign works on botany, with a view to discover 
all the floras of Iceland, or works of any kind containing 
lists of its plants, hitherto published. My inquiries at home 
have not enabled me to add many to the works, which, I ascer- 
tained in Key^avik, contain lists of Icelandic plants. An 
enumeration of all the works — both British and foreign — 
bearing on the Icelandic Flora, so far as I am aware, hitherto 
published, and some only of which have been accessible to me, 
will be found in a bibliographical appendix to this paper. The 
general result of my investigations is, that our present know- 
ledge of the plants of Iceland is not so satisfactory as is de- 
sirable, and as the number of lists of such plants would lead 
one at first to infer ; that there is no full list, accurate as to 
names and number, up to the present day ; and that it is im- 
possible, short of re-collecting and re-naming from fresh speoi- 
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mena actaall; collected anew in Iceland, to draw up a perfectly 
aceuratfl and reliable Flora of Iceland. Dr Hooker, than whom 
there is no more competent authority on SQcli a subject, either in 
Britain or ont of it, informs me that " we have no good Flora 
of Iceland." Thia arises from a variety of causes to which 
I would direct attention. So far as I am aware, the only 
separate volume on the Flora of Iceland is that of Br Hjalta- 
lin, published in 1830. It is written in Icelandic by a native 
Icelander now dead. He was one of the provincial or district 
surgeons of Iceland, appointed to office by the Danish Govern- 
ment ; a brother of the present Physician-general of Ice- 
land, my friend Dr J6a Hjaltalin ; and I waa informed in 
Reykjavik, not only an enthusiastic but an accompliahed 
botanist, and an accurate observer, whose statements may be 
relied on. His volume gives the native Icelandic names of 
the plants described, and he enters fully on the subject of their 
economic uses. It is to be presumed that this volume con- 
tains, as it purports, a full list of the plants of the whole 
island, as known up to the date of publication in 1830 ; and 
also that due advantage bad been taken in its compila- 
tion of the lists published by previous observers — British or 
foreign. This work of Hjaltalin seems to be quite unknown 
in Britain. I do not 6nd it mentioned in foreign catalogues 
of works on botany or natural history ; and from inquiries 
made by me there, it appears to be equally scarce in Iceland 
and Denmark. I was fortunate enough, however, to have 
the loan of a copy from the National Library of Reykjavik 
during the whole period of my stay in that town, and I availed 
myself of the opportunity of transcribing the names of all the 
plants mentioned therein. 

The list of the plants of Iceland most familiar to British, 
and apparently also to continental botanists, is that of Sir 
William Hooker, who visited Iceland in 1809, and whose 
"Journal" was published in 1813. This list was repro- 
duced in Sir George Mackenzie's " Travels," which were 
published in 1811. Sir William Hooker appears to have 
incorporated in his list that of Zoega, which was published 
in Olafssen and Povelsen's Travels in 1772; and, doubtless, 
he also availed himself of the lists of Mohr, Falsson, and 
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others of Ub predeeesBors. The latest pnllished fnll list of 
the plants of Iceland is that of Vahl, cootuned in Gtumard's 
narratiTe of the Toyage of "La Recherohe" (1840). The 
volume of this magnificent work which treats of mineralogy 
and geology (Part I.)i contains chapters on — (1.) The General 
Vegetation of Iceland ; and, (2.) General Considerations on the 
Coldness of the Climate in its relation to Vegetation, by M. 
Engine Robert, who appears to have accompanied Gaimard in 
the conjoint capacities of mineralogist, geologist, and botanist. 
Before setting out, his attention was specially directed by 11. 
Adolphe Brongniart, Professor of Botany in the Museum of 
Natural History, Paris, to such points inlcelandio botany as the 
following : — 1. Is Pyrua domeaHoa really a native } 2. Are 
there no other native amentaceous plants than those mentioned 
by Sir William Hooker t 8. Is there no conifer save Junipervt 
cotnmunU I 4. What are the limits of growth on the monn- 
taina of such genera as Betula, Juniptrua, Saltx, Erica, and 
Vaecinium f b. General geographical distribution of plants 
of Iceland. 6. Presence or absence of pEirticuIaT plants. 
7. Collection of Cryptogams, with a view, for instance, to a more 
complete list of Algse, (be. M. Robert traversed the greater 
part of the island during tiie years 1835-36, and collected, be 
Bays, the greater number of its plants. Throughout his tour, 
he states that he paid minute attention to the points indicated 
by Professor Brongniart. At his request, too, it was that M. 
Yahl, a Danish botanist, who had resided long in Greenland, 
revised all former published lists of Icelandic plants, especially 
that of Hooker, and drew up a fresh list corrected up to that 
dato (1835-40). This list is added as an appendix to M. 
Robert's chapters on the Botany of Iceland (p. 337). With 
Vahl's enumeration M. Robert compared his own collec- 
tanea, and expresses himself satisfied with th« results, 
though he disclaims having added a single new plant; that ie, 
I presume, one not previously found by his predecessors in 
travel. In 1846, Mr Babington of (Wtbridge, t^o well- 
known author of the " Manual of British Botany," viwted 
Iceland, and made some botanical collections. He appears to 
have carefully revised Hooker's and Vahl's lists, the ac- 
racy of which he substantially confirms, adding a few planta 
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mentioned b; neither. The reTised Hat of plants, collected 
by Bab'mgton, was published in 1848. Since thie date I 
am not aware that any addition or contribution to the botany 
of Iceland has been made, either in this conntry or on the 
Continent. There is only one other work, containing reference 
to the plants of Iceland, which it seems necessary to mention 
here, viz., — The Edinburgh Cabinet library volame on " Ice- 
land, areenland, and the Farde Islands" (1840). Thia work 
contains a chapter on botany, partly relating to Iceland, its 
data being mainly baaed on Morck's " Catalogue of the Plants 
of Iceland," contained in Gliemann'a account of that island, 
published in 1824. The Edinburgh Cabinet Library volume 
states the number of Icelandic Phanerogams at 473 
Cryptogams at 398 

Total 870 

Thia number is considerably higher than that giren by any 
other writer, Vahl'B list, for inatance, which ought to be the 
fullest, as it is the most recent, being sixteen yeara pos- 
terior in date to Gliemann's, gives only 432 dowering plants. 
I have not been fortunate enough to procure a perusal of 
Gliemann's work, and therefore cannot say how far MSrok's 
catalogue of Icelandic plants bears the appearance of accu- 
racy. But there is every probability that a list so fiill would not 
have escaped the notice of Dr Hjaltalin, who would have in- 
corporated in hie " Flora of Iceland," published some six 
years later, such planta as he was aatisfied were really natives 
of that country. Several of the works mentioned in my 
" Bibliographical Appendix" are mere papers, mostly by Ice- 
landers, published in Icelandic or Danish journals, which 
have not been accessible to me ; but which have every appear- 
ance, from their titles and places of publication, of possessing 
only a minor importance. 

With a view to showing the impossibility of drawing up 
from such materials as the foregoing, or those mentioned 
in the Appendix, a complete and reliable list of the plants 
of Iceland, I have the following remarks to ofier. I am 
lUsposed to regard Dr Hjaltalin's Flora aa at once the 
most accurate and complete hitherto published, for reasons 
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which I hftTe already ia part mentioned incidentally. Such, 
for instance, as these : — It is a work epecially devoted to the 
subject of which it treats ; the author was an accomplished 
botanist and a native Icelaoder, resident in Iceland ; the pre- 
samption that such an author should have been better 
qnalified to describe correctly the Flora of his own country 
than strangers merely visiting it, mostly for very short 
periods ; the probability that he was himself acquainted with 
the vegetation of the greater part of the island, and not 
only with a small section thereof; and also that he duly 
availed himself of the results of the inquiries and collections 
of all previous botanists. But since the date of publicatiou 
of this work (1830), every botanist knows that great progress, 
or. if not in all cases great progress, at least great change, has 
taken place in the nomenclature and classification of plants. 
For example, the ' introduction and use of the microscope has 
almost revolutionised cryptogamio botany, particularly our 
knowledge of fungi and lichens. Many genera and species 
have been abolished as mere varieties, forms, or states of other 
species, while some of the old species have been subdivided 
into as many as four or five different genera ! Under such 
circnm stances, to determine the precise plant intended to be 
indicated by a particular name in some of the existing Ice- 
landic floras, is frequently absolutely impossible, and the 
endeavour to do so frivolous in the extreme. 

By others, however, the list of Vahl, and the chapters on 
Icelandic botany by Robert, may be regarded as at once the 
most recent and accurate Flora of Iceland. As I have already 
mentioned, M. Robert appears to have made a more syste- 
matic and complete exploration of Iceland than any previous 
or subsequent botanist, if we except Dr Hjaltalin; and I 
QnXy presume that the latter was familiar with the greaterpart 
of his native island (there being still portions of it that never 
have been, and that perhaps never will be, thoroughly or at all 
explored !) Yet, so far from having added to former lists, Ro- 
bert does not seem to have collected all the plants enumerated 
by Vahl. It may hence be inferred, as I fear it has by some 
botanists been inferred, that no species new to Iceland, if not 
to science, remained to be discovered. Such a conclusion, 
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howeTer, Is quite at variance with that to wbicb my own 
obseiratioQs and inquiries have led me, ae I will ehorUy 
show. Vahl's list is most significantly headed, " liste des 
Plantes que Ton suppose exister en Islande, dress^ par M. 
Vahl ; toutes celles devant lesqnelles il y a un ast^risqne s'y 
trouvent poaitivement," a distinction being drawn between 
plants believed or supposed to occur, and those which have 
been actually found in Iceland- I do not know on what 
grounds he introduces the names of plants simply supposed to 
occur, and which have not been actually found ! But I fear 
that some other writers may have lost sight even of this dis- 
tinction, and may have mentioned as natives of Iceland, or 
really found therein, plants which are only by them supposed 
to occur t If this has really happened, the writers have pro- 
bably been seduced by their knowledge of the Floras of the 
nearest countries, viz., Greenland and Lapland. Further than 
this, however, Vahl's list, as given in M. Robert's volume, not 
only contains many mis-spellings, in most or all cases mere 
typographical mishaps, but it does not give the authorities 
for the names of the plants enumerated. This omission opens 
a door for endless difficulties in ascertaining what the plants 
found really were. The question of synonymy becomes most 
intricate and confusing, and in too many cases it is a sub- 
stantial barrier to all progress. I have pointed out some of 
the defects of two of the Floras of Iceland ; but the same, or 
similar faults, are less or more chargeable against all. 

Admitting the impossibility of drawing up a complete and 
accurate "Flora Islandica" from existing data, still it ap- 
pears to me that it would be an advantage to possess a list 
of the plants of Iceland, revised up to 1860. I refer to one 
based on a comparison of lists hitherto published — in the 
absence of a re-examination and re-naming of a complete 
collection of Icelandic plants, which no existing herbarium, 
BO far as I am aware, possesses — the naming and arrange- 
ment of the plants in such revised list being in accordance 
with modem standard works on botany. Such a list might be 
accepted as a fair representation of the present state of our 
knowledge of the vegetation of Iceland, and it might therefore 
serve as a basis for the labours of future botanical travellers in 
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that iBland, b; obviatiag the neceesity of their wading through 
all former published Floras. Moreover, Bteam navigation 
is opening up to British and American tourists Iceland as a 
nev field both for stuence and sport ; and it has already been 
visited by not a few travellers of the boob -making class, who, 
I find, are not only committing, but in their works are likely 
to propagate, errors regarding its v^etation. A revised Ust 
of the plants of loeland might not only prevent some <^ these 
errors, but might contribute towards a better knowledge of 
the plants in question, by directing the attention of tourists to 
the defects of existing Floras, and so induce them to make 
collections and submit them to competent botanists for naming. 
With a view to supply this desideratum, I have drawn up 
the appended Flora, wbicli is based essentially on the lists of 
Ejaltalin, Hooker, Yahl, and Babington. I found the pre- 
paration of the list a matter of much greater difficulty than 
I had at first anticipated ; and even with aU the care that has 
been bestowed on it, the result cannot be regarded as other- 
wise than in great measure nnsatisfactory. Qreat discrepan- 
cies occur between writers as to the numerical strength of the 
Icelandic Flora — some authors giving as many as 100 species, 
both of Phanerogams and Cryptogams, more than others, 
who equally profess to give a full list. I cannot help sus- 
pecMn^-^thongh at present I am not in a position to prove — 
that some of the larger lists have been swelled by the names 
of plants which are either only supposed to be natives, or 
which cannot he natives, of Iceland ! I have already men- 
tioned that my own observations and inquiries alike, as I will 
hereafter more fully explain, lead me to regard with great sus- 
picion the accuracy of the lists of Kobert and Yahl. But my 
main difficulty has been in determining the modem syno- 
nymy of the plants enumerated in the various lists I have 
consulted ; and I cannot better indicat« the nature and extent 
of such a difficulty than by giving a few illustrations. 

1. Fungi. — The Rev. M. J. Berkeley wrote to me of the 
following : — Mucor Eryeiphe : " This is now a tribe rather 
than a species, consisting of several genera and numerous 
species." Pezina xonalis : " liaow nothing oi thh. I oannot 
find the name anywhere." Glavaria coralloides : " Several 
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epeciea b&ve been so called." Peziza lenti/era " may be 
Nidularia campanulata, N. striata, or Crucibitlum vulffare, 
Tulasue. All are included hj Linoseus, though distiDguisfaed 
aa varieties." Agaricus fimetariut — " Coprinua comatui. 
Ft., probably. A.fimetariua, Sow., however, is Coprimu atra- 
mentarius ; A. Ji/metariu», L., is Coprimu ctner«us." Mr 
Berkeley adds, " It is scarcely possible to say what is meant 
by the fMmea of fungi. . . . It is impossible to get 
nearer to the truth without gpecimena." 

2. Lichens. — Isidium de/raudant, Ach., appears to be 
Parmelta poUophcea, Fr. ; Lichen defraudans, Olals. It. 
Island, app., p. 17 ; L. poliophcm; Wahlb. Lapp., p. 410, 
t. 27, f. 3 ; Lecanora poliophxa, Ach., Lich. Unir., p. 398. 
I^bably all these are the Lecanora epodophcBa, Ach., of 
E. B., t. 2083, f. 3. p. 82 ; and Hooker's Brit. Flora, Tol. ii., 
p. 188. The latter is said to be closely allied to Leeanora 
aipoapila, Aeh., E. B., t. 2083, f. 2, p. 81. But neither L. 
tpodophcea nor X. aipo^ila can now be identified as distinct 
^bitish species, whereas it is probable that Isidium defrau- 
dana ia an isidioid condition of our familiar Lecanora aopho- 
dea, Ach. The latter, however, has not been mentioned by 
any botanist as a native of Iceland ; and if it really occur in 
its normal or fruit-bearing state, it has probably been con- 
founded with some other Lecanora, or altogether overlooked I 

Lichen lactetUt L., is the Variolaria lactea, Pera., E. B„ 
p. 50, t. 1998 : it ia probably a sterile and variolarioid state 
of the common Lecanora parella; but it may be a similar 
state of L. tartarea, L. glaucoma, L. MtBtnatomma, or L. 
einerea ; or even of Leeidea atro-alba, Flot., or L. ambigua, 
Ach. The plate in K B. would lead me to refer it to L. 
parella; but that in Weatring's " Schweden's vorzilglichate 
Farheflechten " (1805) would attribute it rather to L. einerea- 
The name of the lichen in the last menti^jned work, " Milch- 
flechte" (German and Swedish), is nearly identical in meaning 
with the Icelandic name of the Lichen lactevs, "Mjolkhvitr 
MosU" From thia it may be inferred that the Icelandic lichen 
may be the same as the Swedish one, and that both are equally 
referable to L. einerea. But there ia an objection in the 
fact that X. einerea does nob poeseaa the colorific property that 
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ia undoubtedly poaBeaaed, for inatsnce, b; Lecanora tartarea 
or L. patella, and by tlie Liahen lacteua. 

Lecidea fuBco-hitea, Ach., E. B., p. 74, t. 2065, Hook. Br. 
Fl, p. 183, vol. W., Lichen fusco-luteus, Dicka. Crypt. Fascic, 
2. 18, tab. 6, f. 2, may be a variety oi form of Lecanora fer- 
ruginea, Buda,, of Lecidea vernalis, Ach., or L. sangmneo- 
atra, Ach. Or, according to Nylander [" Prodr. Licheno- 
graphise Galliffi et Algeriie," p. 75], it may be only a muaci- 
colouB form of Lecanora cerina, Ach., var. gilva, Nyl., or, in 
other words, it is L. cerina, Ach., var. fueco-lutea, Dicks. 
And it occura to me, farther, that it may sometimes be var. 
frigida, Ach. of Lecanora tartarea, Ach-, or rar. Tumeri, 
Sm. of L. parella, Ach. 

The Eev. Mr Berkeley refers Byattta cryptamm to " some 
imperfect lichen." I do not know to what lichen to refer it ; 
nor am I satisfied it ia a lichen at all ! I am disposed to 
transfer it to either the fungi or algee. All that can be cer- 
tified at present is, that the precise plant intended to be indi- 
cated by the name B, cryptarum cannot possibly be deter- 
mined either by the lichenologist, fungologiat, or algologist ! 

3. AlgcB. — Professor Harrey of Dublin writes me regarding 
Ulva plicata : " U. plicata of ' Flora Danica,' t. 829, may be 
a variety of U. lattasima. It is Phycoaeria plicata, Kut«. Sp. 
p. 477." FucuB muacoidea, " I suppose muat be the F. mua- 
coidea of Gunner, not of Linnieua. If ao, then it is Deamar- 
eatia aculeata when young and feathery." Conferva ceru- 
ginota, Huds- " No one knowa what it ia, unless it be C. [Cia- 
dophora ,'] arcta [Dillw. X\ which is probable." Fucua car- 
tilagineua is partly referable to Gelidium cartilagineum, 
Gaill. ; but the latter " is a native of the Cape of Good Hope, 
not of Iceland." Fucua epermophorus may be that of 
Gunner or of Turner. The former occufb in Iceland, and ia 
the Oigartina mammilloaa, G. and W. The F. apermo- 
phorua, Turn., is the present Phyllophora apermopkorua, L., 
and is not a native of Iceland. Fucua gigartinua is partly 
referable to Oigartina piatillata, Lamour, but this " could 
never have been found in Iceland. It is quite a southern 
plant, barely reaching as far north as Cornwall." Mr Croall 
of Montrose, the author of the recently published handsome 

Dcillizedoy Google 



Dr Lander IJndsay on the Flora of Iceland. 73 

Tolomes of the " British Seaweeds Nature-printed" (I860), 
writes me: — "I had much more difficulty in tracing the 
Bjnonymy of Bome of the species than I expected, owing 
to the want of the authorities. Some of the species I have 
not been able to find at all. These are possibly not British" 
{e-g-, Fucua albua, F. elavatua, and Conferva csffagropila ; 
which latter may be C. cegagropila, Linn., £, B. t. 377)- 
" Even some of those I have settled are uncertain." Thus 
Fucua criapui may be CallophylUs ladniata, Hnds. Ktitz. 
Phyo. Gen., p. 401 ; Brit. Seaweeds Nature-printed, p. 51. 
The latter occurs ou the coasts of Norway and Far<5e, and 
therefore is likely also to be found on those of Iceland. 
" Ulva plicata may be Rivularia plioata; bnt I have not 
been able to trace its identity, and perhaps could not, even 
with a work on general algology — so unsatisfactory are names 
without authorities.^' Mr Berkeley tells me Byaaua lolithua 
is an alga — " Chrool^ia lolithua, Agardh, probably only a 
form of Chroolepia aureua." And lastly, the Conferva di»' 
eiliena of Vahl's list may be VesicuUfera diaailiena, Hassall, 
or Galasoprium diasHiena, Berkeley. The Zonaria, deuata 
may be Hildenbrandtia roaea, Kiitz. ; and the Sphcsrococcua 
dliatus may be Rhodophyllia veprtcula, J. Agardh. 

4. Moaaea and Hepaticce. — Dicranum fiexuoaum of Vahl's 
list may or may not be D. JUxuotum, Hedw. ; and the latter 
may be Dicranodontium longiroatre, 'Bx. and Sch., or Campy' 
lopua torfaceua, Br. and Sob. Bryumpyriforme may be either 
L^tobryum pyrifortne, Hook, and Wilson, or Fhyacomitrium 
pyriforme, Br. and Sch. £. ventricosuta may be either S. 

Wahlenbergii, Schwiegr. or B. bimum, Schreb. 

5. Phanerogams. — Professor Balfour informs me that Saline 
ovata may be S. ovata. Host., or S. ovata of Seringe, " which 
is a synonym of S. WaldateiMiana of Willd. or S. alpestris. 
Host., and perhaps a variety of S. myrsinites, L., and S. 
prunifolia, Sm." Carese atro-fusca may be " C. atro-Jusca, 
Steven, foond in the Caucasus, which ia the C. nigra of 
AJlioni," or " C. atro-fusca of SchkT.,yfhich is C. ustulala;" or 
" C. atro-fueca of Sieber, which is C. fuUginoaa of Sternberg 
and Hoppe, found in Carinthia." '* Saxifraga punctata is 
mentioned as a species by Hooker ; but it seems to be a variety^ 
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S. euneifolia, L., is the Bame as S, punctata of Gunner. 
This is probahl; jonr plant. DC. gives S. punctata, Ser., 
as a variety of S. hirtuta, L., not British." Geranium fascum. 
" I cannot find any variety called montanttm," Bromua crte- 
taiuB m&y he B. crUtatua, L., which is " Triticuin cristatum, 
Schreb., a British plant^Eng. Bot. t. 2267, found in the 
Taurus, Caucasus, Siberia," 4c. This " British plant" is not, 
however, mentioned in Bentham's " Handbook of the British 
Flora" (1858) : and in Hooker and Arnott's " British Flora" 
(1850, p. 556), there is the following note regarding it: — 
" A plant almost peculiar to the east of Europe aod Asia, 
rarely occurring (and perhaps only when introduced) in the 
south of Europe — not, we believe, a native of France — and 
which could not have been indigenous to the station assigned 
ajtove." The latter remark, I fear, applies ec^ually to its 
being foand in Iceland ; and further, this does not appear to 
be the only plant mentioned in the older Icelandic Floras, to 
which such a remark may be properly applied. 

Only some of the difficulties above alluded to have been 
overcome ; and that they have been so is due to the as- 
sistance of the following botanists, whose names are a 
sufficient guarantee for the value of their respective criti- 
ciems. Professor Balfour, with the aid of such works as Steu- 
del's " Nomenclator Botanicus," De Candolle's " Prodromus," 
Kunth'e "Enumeratio Plantarum," and iSprengel's "Sys- 
tema Vegetabilium," has unravelled the synonymy of cer- 
tain of the Phanerogams in regard to which X was in doubt. 
Professor Harvey and Mr Croall revised the lists of the Ice- 
landic Algte. Dr Carrington of Yeadon, Leeds, who is at 
present preparing a critical work on the " British Hepatiese," 
revised the list of the Mosses and Hepaticte ; while that of 
the Fungi was submitted to the Eev. Mr Berkeley. By the 
aid of these gentlemen, to whom I am glad of this opportunity 
t)f publfoly expressing my obligations, the list of plants which is 
appended has been rendered comparatively or approximatively 
more complete and accurate than it otherwise could have been. 
Such of the Phanerogams, Ferns, and their allies, as are 
British, have been named and arranged in my list according to 
Bentham's " Handbook of the British Flora." I have selected 
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it because the scbeme or principle of its compilation— Mr Ben- 
tbam'B views of the relative position of species and varieties 
— seem to be more philosophical than those of aDj other simi- 
lar manual with which I am acquainted. I regret that the 
same judicious principles oi classification hare not yet been 
more widely extended; but I have every h<^ that they 
will be BO. It follows from the use of this work, however, 
that my list of Icelandic Phanerogams is greatly less than if 
I bad followed such a manual as Babington's, in which 
the number both of species and varieties is greater. It 
is also necessarily less than the older Icelandic Floras, in 
which varieties were not onfrequently recorded as species. 
But further, inasmuch aa the works, according to which the 
other groups or families of plants in my list have been named 
and arranged, are not compiled on the same plan as Bentham's 
"Handbook," or, in other words, contain proportionally a 
larger number of species and varieties, my list does not 
exhibit a strictly accurate numerical proportion or relation 
between the Phanerogams and Cryptogams, or between the 
different families of either. In other words, it may appear to 
some botanists that the number of species of Phanerogams 
is comparatively meagre, while that of the Cryptogams is 
comparatively full. Nor do I see how this can be avoided, 
even had another manual than Bentham^s been used in naming 
the majority of the Phanerogams. Uniformity could be attained 
only if the Phanerogams and Cryptogams were both named 
from a work written on the same plan by one author, on 
whom reliance could be placed. But this is, under the oircum 
stances, impossible. Any statistics, therefore, based on my 
list must necessarily lead pro tanto to false conclusions ; and 
I neither place any fixed value upon such statistics or con- 
clusions myself, nor do I recommend others to do so. 

Such of the Phanerogams, Ferns, and their allies as are not 
British have been mostly named and arranged according to 
Hartman's '* Handbok i Skandinaviens Flora" (Stockholm, 
1854, 6th ed.) The Mosses are named and arranged accord- 
ing to Wilson's "Bryologia Britannica" (1855), such as 
are British ; and the others according to Hartman's work 
above mentioned. The Hepaticfe are according chiefly to 
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the " Sjnopsis Hepatic&rom" of Keea tod Esenbeob, Gottsobe, 
and Lindenberg, and partly according to Hartman. The 
AIg» are named according to the " Species, Genera et Ordines 
Fncoidearum " of T. G. Agardh (1848-1852); Professor 
Harvey's " Manual of the British Marine Alg«" (2d ed. 
1848) ; and Dr Hasaall'e "History of the British Freshwater 
Alge" (1857). The lichens are named and classified es- 
sentially according to Nylander's "Synopsis Lichenum" 
(1858-1860), and " Enumeration g^n^rale dea Lichens" 
(1858). The Fungi and Algn are arranged in accordance 
with the classiGcatiou given in Lindle/s " Vegetable King- 
dom " (3d ed. 1853). It seemed advisable to omit from my 
list all plants which are donbtfnl natives of Iceland. Nor 
hare I introduced snch names, occurring in the older Flo- 
ras, as may refer to one of several plants, when the pre- 
cise plant cannot now be determined, examples of this 
are giren in pages 70 to 74. I have excluded also the 
names of those plants in Yahl's list, which are not indi- 
cated by an asterisk as having been actually found, and whioh, 
in addition, I do not find mentioned by other botanists as 
natives of Iceland. Neither have I mentioned varieties, states, 
or forms of plants, except such as are very marked, and 
deserve record apart from the species to which they belong ; 
or such as were regarded as species by the earlier botanists. I 
have thought it advisable in all cases to give the native Ice- 
landic names of the plants. In order to secure oniformity and 
accuracy, these have, in all instances, been taken from Hjal- 
talin's Flora. Apart from any other interest attaching to 
them, such as serving to identify the botanical species, the 
vernacular names, and more especially the number in cer- 
tain eases of native synonyms, indicate the plants which 
are most abundant in Iceland, and most familiar to the 
Icelanders (being employed by them in medicine, or the do- 
mestic arts, or as food for man or cattle), as well as their 
relative abundance. For instance, the two to five or six 
native synonyms indicate the abundance of such plants as 
Thatictrum alpinum, Caltha palustris, Cardamine pratermi, 
Naaturtium paluatre and amphibium, Capsella Burea-pas- 
toria, Viola tricolor, SUene aeavlie, S. inflata, LychnU al- 
pina,Arenariap^loidee,Geraniumiylvatieum,ViciaCracca, 
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'Dryas octopetala, Oeum rivale, Bubut aaxatilU, Potentilla 
anaerina, P. Comarum, Alchemilla alpina, EpiloMum lati- 
folimn, Sedum Rhodiola, Saxifraga oppoaiH/olia, Scabioea 
succisa, Erigeron alpinits, Achill(ea Millefolium, Taraaiacum 
Dena-leonis, Arctostapkylos Uva-Ursi, Fingtncula vulgariB, 
Gentiana campestris, Menyanthee trifoliata, Rhinanthus 
Griata-galli, Thymus Serpyllum, Plantago lanceolata, Ru- 
mex conglotneraius, Polygonum, aviculare, Empetrum nv- 
grum, Urtica dvyica, Betula alba, Salix Lapponum, S. ker- 
bacea, Juniperus communis. Orchis maculata, Anthericum 
ramosum, Phleum. alpinum, Lycopodium clavatum, X. 
Selago, Equieetum hyemale, E. arvense, Aapidiutn Filix- 
moB, Laminaria digitata, L. sacekarina, Alaria eaculenta, 
JFucuB veeiculosus, F. nodoeua, Cladoma rangiferina, C. 
undalit, C. furcata, Cetraria lalandica, Platyama nivale, 
Parmelia saxatilU, Umbilicaria proboBCidea, Lyaoperdon 
Bovista, &c. 

In m; list I hare indicated bj an aBterisk all plants Trhich 
are not BritiBh, so as to afford some means of contrasting the 
Flora of Iceland Vith that of Britain, and especially of the 
north of Scotland. 

Nnmericallyi my list represents the Flora of Iceland as fol- 
loTTB ; for the sake of convenience, well-marked and note- 
worthy varieties, states, or forms, being counted as species. 
Numerical View of the Flora of Iceland aainl 860. 
I. PHANEROGAMS. 

a. DlCOTTtBDOCa. 

„.. No.ofepMi«», 

»f^ IneladlnE nurkod .uicClei, 

Old™. BUtea.uA tmmi. 

1. Ranimonlaoes, 

2. Papareraceee, 

3. Cruoifer*, . 

4. Violaces, . 
6. CaiyophyUaceEe, 

6. LinaceEe, 

7. OeranUG«iB, 

8. Polygalacete, 

9. PapUionacete, 

10. RosBceEe, 

11. Ouagraceee, , 

12. Portnlacem, 

13. Faroujchiaceee, 

14. CraHulaceie, 
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15. Saxifbwacen, 

16. Umbelllfene, 

17. Araliacete, 
16. Comacen, 

19. Stellate, 

20. Yalerianacea, 

21. Biptaces, 

22. CompoBitte, 

23. Campanulacen, 

24. Ericaoes, 

25. Primulaeeffi, 

26. LentibiilariaceEe, 
37. Geatianacem, 

28. Boraginacese, 

29. ScTophulariiieffi, 

30. Labiabe, 

31. Flumbaginen, 

32. Plantagmeee, 

33. Chenopodiaceee, 

34. Polygonaoefe, 

35. Em^tracen, 

36. Calhtrichinen, 

37. UrticBcem, 

38. Amentasece, 

39. Conifem, 



b. MoNOCOtTLBDOHB. 



40. TyphacBffi, 

41. Naiadaceu, 

42. Aliemaceie, 

43. OrcliidBces, 

44. Liliacen, 

45. JuDcacew, 

46. CrperaceEe, 
47. 



Number not British, 



II. CRYPTOGAMS, 



1. LjcopodiaceK. 

2. EqiiiBetacen, 
S. FilIceB, 

4. Charaoen, 

5. Mnsci, . 

6. Uepatkn, 

7. Alg», . 

8. Lichenea, 

9. Fungi, . 



Number not BntUh, 
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ABSTRACT. 

Mo-arSpMlo, 
InolndliK mu-k^T^letiei, 

Total number of Phanerc^^ajua : — 

BritiBh, .... 334 

NotBritiBh, ... 72 

426 

Total nomlier of CiyptogamB : — 

BritiBh, .... 422 

Not BritiBh, - . . 15 

437 

Total numerloal strength (^ Icelandic Flom 1 q.„ 



As I hare already explained, the data on frhich these 
statistics are fonnded are imperfect, and hence the statis- 
tice themselves must he equally so. I therefore "base on 
them no comparisons with the statistics of the Floras of 
Greenland, Norway, Scandinavia generally, or Britain ; nor 
do I wish at present to found on them any general con- 
clnsions. I abstain from aucli a subject farther than to 
point out the remartable equality in numbers between 
the Phanerogams and Cryptogams, and to indicate the pro- 
bable extent to which the numbers in the prefixed table 
fall short of the number of plants at present actually 
natives of Iceland. I believe that future botanical research 
will increase tbe Phanerogams less extensively than the 
Cryptogams ; and I believe farther, that whereas the fore- 
going tabular view sets down the total Icelandic Phanero- 
gams at 426, 450 is more likely to he the real number ; and 
whereas the Cryptogams appear as 437, 550 is a more pro- 
bable miniipam ; so that I incline to estimate the Icelandic 
Flora as likely to he numerically represented more truly by 
1000. 

After the remarks which have preceded, it is perhaps un- 
necessary to repeat that my revised list of Icelandic plants 
is confessedly imperfect; but I wish this to be distinctly 
understood. It is imperfect in so far as it does not re- 
present the entire exiBting Flora of Iceland. I believe _that 
manj Phanerogams, and still more Cryptogams, remain 
to be added to the list by the labours of future botanical 
travellers. I can speak, however, with greater confidence in 
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regard to the Cryptogams than to the Phanerogams. For in- 
stance, the colIectionB I made in Iceland last sammer, though 
Verj limited in extent and variety, have enabled me already 
to add severtU dozen species to the Licheria ennmerated ia 
the api>ended list. But I do not incorporate these in the 
list ; because, firtlly, I have not yet thoroughly examined 
them microscopically, and cannot therefore as yet determine 
how many or what species are new b> Iceland ; secondly, I 
prefer reserving the results of my own botanical investigationa 
and collections in Iceland for a separate communication ; and 
thirdly, my list appended professes only to come up to 1860. 
In regard to our present knowledge of the Icelandic Algse, Mr 
Croall informs me, " I have not the least'doubt that the list 
of Iceland seaweeds might be doubled, perhaps trebled, by a, 
careful search, especially as the Polar seas are much more fer- 
tile than the land. I wish I could have a week or two on its 

shores I am sorry I can add very little to the 

list, although I have looked over all the books I have. Very 
little seems to be known of the seaweeds of Iceland." On the 
same subject Professor Harvey writes, " I have scarcely any 
Algie from Iceland. Sir William Hooker made a collection 
of them, hut they were all lost at sea, except a few specimens 
of Sivularia (Tetraapora) cylindrica, and one of these, saved 
in his pocket-book, I possess." And in regard to the Mosses 
and Hepaticie, Dr Carrington observes, the list ia " evidently 
imperfect, and a good botanist might add many species of these 
tribes." 

Notwithstanding the number of published works or papers 
on the Flora of Iceland, it must be confessed that hut a frac- 
tion of the island has been thoroughly examined by com- 
petent botanists. Some parts of the island have never been 
explored by man at all ! Such, for instance, is the range 
of the Klofa or Vatna-jokul in the south of Iceland, cover- 
inga surface of several hundred square miles. Nor generally 
speaking, do the Icelandic Alps, the jokuls or mountains 
covered by perennial snow or ice, at and above an elevation 
of 3000 feet, appear to have been hotanically explored. The 
dangers of ascent are such that only a very few of them have 
been visited by travellers of any kind, and we may therefore 
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conclude tbat much remains to be learned of the iklpine vege- 
tation of Iceland. Again, though such a traveller as Bobert 
spent tvo years in perambulating the greater part of the 
island, the fact that he did not add a single nev plant to the 
list of Vabl, or to previous lists, suffices to prove to m j mind the 
want of care with which he conducted his botanical researches 
or made his botanical collections. British botanists have 
visited, for the most part, only a very limited portion of the 
island, vii., — the vicinity of Beykjavik and the country to the 
north and sonth-west of that town, that Is to say, parts of the 
Gnldbringe, Amess, Borgar, and Myr^-Sysaels or districts. 
This is very far from being the most fertile section of Iceland 
— that most prolific in vegetation ; indeed, there is perhaps 
scarcely a more barren inhospitable waste in the whole island 
than the neighbourhood of Reykjavik. The entire range 
of the southern alps, the mountain ranges generally, the West- 
manna, and other ielands off the shores of Iceland, the fertile 
valleys and Qords of the north and east coasts, and a large 
part of the north-west seaboard, seem to me still open botanical 
fields. Mr Babington appears to participate in this belief, in 
80 far as he states in his paper (p. 16), " there is great reason 
to think that a rich and almost unexplored field for botanical 
research exists in the northern part of Iceland. All the ac- 
counts of that part of the island describe it as by far the most 
fertile portion of the country. It is also believed that the 
eastern districts would well repay examination." 

Not only is my appended list imperfect in extent, or as to 
the number of species enumerated ; it may possibly also be 
erroneoue to this extent, and in this wise, that I do not feel 
satisfied (notwithstanding the care that has been bestowed 
on it) that it does not contain unwittingly the names of 
species which are really not natives of Iceland, or that the 
synonymea are in all cases correct. How far I am justified 
in enterttuning such suspicions can only be determined by 
the future labours of botanical travellers, who wiil require to 
collect and determine anew the names of the species so col- 
lected. 

My object at present being simply to revise the lists of 
Icelandic plants up to 1860, I do not here enter at all on 

NEW SBRTES. — .VftL. XIV. NO, I. JULY 1861. L 
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auch topics &s the present &nd former so-called "forests" of 
Iceland — the present or former state of its agricultnre or 
garden-calture — its " Sorturbrand" and fossil Flora — the eco- 
nomic uses of its common plants by the natives — the drift 
timber from America and the West Indies — the peculiar 
influence on its vegetation of the Gulf-stream and polar-ice — 
of the climate and geology — the geographical distribution of 
its plants, or the relations of the Flora to that of different parts 
of the European and American continents, or of the British 
Islands, the Faroes, &c. Nor do I here touch upon topics 
to which m; attention was more especially directed in Iceland, 
such as all points bearing on the natural history of Icelandic 
Lichens. These, and other subjects relating to the Flora of 
Iceland, I leave for exposition on a future occasion, when I 
may have had an opportunity of improving or extending my 
knowledge thereof by further visits to and explorations of 
Iceland — when I may therefore be able to speak more from 
personal information than I can at present do. 

The botanical traveller in Iceland is at once struck by the 
strong general resemblance between the Flora of Iceland and 
that of Britain, especially that of Scotland; and this impression 
is confirmed by the fact, that out of the 426 phanerogams men- 
tioned in my list, only 72, while of the 437 cryptogams only 15, 
are not British. As might be expected from its latitude and 
climate, however, the number of speciea in Iceland, especially 
of phanerogams, is greatly less than in Britain. But the great 
peculiarity of Icelandic vegetation, as contrasted with that of 
Scotland, appeared to me to consist in the distribution of many 
of the Icelandic plants. In Iceland, the rarest Scotch alpines 
are found at, or slightly above the sea-level, bestrewing the 
deserts ; and they are among the commonest plants of the 
country. No plant, for example, did I Snd so common as 
Silene acaulis, which was in beautiful £ower ; and none, it may 
be observed, strikes tourists so much. It is abundant on the 
road between Reykjavik and the Geysers — the excursion, 
which of all others in Iceland never fails to he " done" by the 
tourist. The plant grows where almost no other phanero- 
gam is usually found ; and its red flowers render it con- 
spicuous. While galloping from Reykjavik to the Lax& or 
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Salmon River, our rare Lychnis alpina, also in fine flower 
(and which in Iceland is sometimea white), frequently caaght 
mj eye. Ab an illaatration of the vegetation of the lower 
lands of Iceland, let me cite that of the vicinity of Reykjavik, 
of which I can speak from personal observation. This district 
is in general little elevated above the sea, and is essentially 
a barren, stony desert— the soil being made np chiefly of 
fragments of dolerite, trachyte, and lava. In some localities, 
it is a lava field, or series of lava fields, as in the neighbonr- 
hood of Havnafjord ; in others, it consists of morass or moor- 
land, having quite as desolate an aspect as the stony deserts 
jnst referred to. Associated with the alpine plants above- 
mentioned (Silene acaulie and Lyehnit alpina) occurred 
also, in beautiful flower, Thaltctrum alpinwn, Cerastium 
alpinum, Alchemilla alpina, Draba ineana in large hand- 
some tufts, JOryat octopetala, Salix herbacea, Potentilla 
vema var. alpettrta, Luzula epicata, and Owyria reni- 
formis; and the following sub-alpines, Aira eoeipitosa var. 
alpina, Fettuea ovina var. duriuseula, form or state vivipara, 
Aretoetaphyloa Uva-Urti, and Empetrum, niffrum. On the 
Reykjavik deserts or moors, especially to the north-west of 
the town, some of the commonest British wayside weeds occur 
in a dwarf or pigmy, and greatly altered, form. Cardamine 
hirauUt, and its var> aylvatica are abundant here and on the 
banks of the Laugar ; but it is a pigmy, about 1 to 2 inches 
high, resembling strongly a similar dwarf form of Capsella 
Bursorpastoris, and is scarcely recognisable at first sight as our 
familiar Cardamine. The dwarf form of G. Bursa-pastoris 
is also about 1 to 2 inches high, and is quite a miniature of our 
comvion roadside weed. The following plants are also com- 
mon in the neighbourhood of Reykjavik, all of them asso- 
ciated indiscriminately with the Scotch al pines and sub-alpines 
already mentioned, many of them more especially abounding 
on the streets or roadsides of Reykjavik, or in the immediate 
vicinity of habitations. C'aWia paluatria is the most abundant 
marsh plant about Reykjavik. Armeria vulgaris is very abun- 
dant on all the moors, as are also Luzula campeslria, SUene 
injlata var. maritima, Veronica serpylli/olia, Vaccinivm ulp- 
ginoaum, Cardamine pratensia in fine flower, and GaMum 
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eaxalile, with its var. puaUlvm. In more marsby localities, 
many fonns of Carez cix^toea abound, as does also Equise- 
tiim limoaum. Occarring also on tbe moors .and marshes, 
bat met with in greater profusion on the roadsides about 
EojIgaTik, e.g., on tbe road to the cemetery or bnrjing- 
ground to the aonth-west of the town, are such common 
British lowland planta as Jianvnculua acria and repms, 
Bumex acetoaa and AcetoseUa — the latter in beautiful flower 
—Oeraatium vulgatwm and SteUaria media. A delicate form 
of Anfhoxanthum odoratwm is common on the moors. Among 
the shingle on the beach to the west of the town Olaux mari- 
tima is abundant. On the banks of the Laz&, or Lax-eW (tho 
Salmon Eiver of British tonristfl), about the Falls and Salmon 
weir I found our common Spircea Ulmaria and Oewm rivale. 
And on the HavnaQord lava field, growing luxuriantly in 
creviceB of the old lava on the heights immediately behind 
the village, 1 picked tufts of Saxijraga ctESpitoaa, Draha 
incana, Arabia peh'cea and Viola canina v&t. Jlavicornis. Of 
the algicE found on the coasts, none were so abundant as 
Deemarestia aculeata. I found it in immense tangled masses 
on the shore about Beykjavik, but in greatest profusion in a 
little bay midway between Keykjavik and Havnafjord. Mr 
Croall tells me that this is " a very common plant in the 
North Atlantic, at least on its eastern shores, and is perhaps 
scarcely less so on the Bhores of the Pacific, and even in the 
Southern Ocean, where it is represented by forms very nearly 
allied, if not identical, D. media, dec." I found also almost 
everywhere on the shores about Reykjavik, Lamtnaria digitaia 
and saccharina, Fucua vesiculoeua and serratua, Ghondrtta cria- 
pus, Wormakioldia sanguinea, and other algse quite as fan^iliar 
on our own coaatB, and which appear to be known to the Ice- 
landers under the common name of "Tang" (a word very 
near the " Tangle" of our own Newhaven fishwives). In my 
Bibliographical appendix (No. 19) will be found mentioned a 
special dissertation, by a native Icelander, on the economical 
applications of the Icelandic algse (" Tangarter "). Of tbe 
moeaea, by far the most common — so common, indeed, as to 
give a tone to the more minute features of the landscape — is 
the Racomitrium lanuginoeum. It is especially abundant on 
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the lava fields, growing in crevices of the lara in all directions, 
and in great profusion about HavnaQoid. Of ttie liclteTtt, 
Platyama nivale was very commoD on the deserts to the 
south-east of the cemetery of Reykjavik, occurring frequently 
where no other cryptogams or phanerogams could grow. 
It was usually associated in tnfts with Cetraria aeuleata, 
both plants being sterile in all the cases in which I exa- 
mined them. The Cetraria ialandica and dadonia rangi- 
ferma, which might he expected here in profusion, I found 
only sparingly, and usually growing in tufts, especially the 
former, with Eacomitrium lanuginoaum. Seen from any dis- 
tance, the surface of the district about Reykjavik has a brown 
or blackish-brown colour, and a bleak, sterile aspect. Vege- 
tation is not so luxuriant, or of such a character as to give rise 
to verdure, unless in such localities as the alluvial banks of 
rivers, streams, or lakes — occasional marshes — the farm-lands 
enclosed by or immediately surrounding farms, and designated 
the "tun," — and the pasture-lands in the vicinity of towns 
and villages. In such situations the verdure generally formed 
a more or less striking contrast to the earth-brown colour and 
bleakness of the surrounding deserts or moors. There was 
frequently an excellent though very irregular sward, and the 
dame lowland plants were met with as occur under similar 
circumstances in Britain. 

But the strongest and strangest contrast to the general 
vegetation of the B«ykjavik district was to me that of the 
hot springs at Laugamess. The ground immediately sur- 
rounding the springs, as well as the banks of the Laugar 
(stream), to which the said springs give rise, — at least for 
some hundred feet of its course towards the sea, — formed quite 
an " oasis in the desert." Unfortunately the pocket thermo- 
meter I had with me was not marked higher than 130°. But 
the water of the springs was so hot that my finger or hand was 
once severely scalded on being immersed : I could not retain 
either submerged for an instant. The water was boiling and 
bubbling up from the bed of the springs, and was steaming 
copiously on its surface ; eggs might be cooked in the water 
in the course of four or five minutes, and fiah and fowls in a 
correspondingly short time. The water of the Laugar, which 
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IB a comparatively large stream, was bot, tbea warm, then 
tepid, for several hundred feet in its seaward course, also 
steaming more or less abnadantl; according to its tempera- 
ture ; the mud and stones in the bed, and facing the banks, of 
the stream at its fonntain-head, as well as the spring-deposits, 
were too hot to be handled with impunity. Add to these facts, 
that, on the occasion of my second visit to the springs, I found 
several washerwomen established on the banks of the Lan- 
gsr, considerably below its fountain-head, where they found 
the water warm enough for washing purposes, their washing 
tubs steaming as satisfactorily as if they bad been supplied 
with water boiled artificially — and that the said washerwomen 
found the water of the spnngs sufficiently hot for "masking" 
their tea or coffee ; and I think I am justified in inferring 
that the temperature of the springs mast have been at least 
180°. The springs have deposited incrustations, which, like 
those of the Geyeers, are essentially silicions, though they 
bear the closest resemblance to the stalagmitic (calcareous) 
deposits of many of our own so-called petrifying springs or 
streams, as that of Starley Burn, near Aberdour, Fife. The 
bed and banks of the stream in the vicinity of the springs 
consist essentially of parti-coloured muds, some of a deep 
blackish-green, others of a cobalt blue — some of an ochreous red 
colour; all having a sulphurous smell when fresh, and being 
very friable when cold and dry. Chemical analyses of these 
deposits are given in my " Contribatioas to the Natural His- 
tory of Volcanic Phenomena and Products in Iceland" (/Vo- 
eeedinffs of Royal Society of Edinburgh, Dec. 17, 1860), and 
in my account of "The Eruption in May 1860 of the 
Ktitlugji Volcano, Iceland," (Edin. New PhiloaopkicatJoar~ 
nal, Jan. 1861.) In the stream, from immediately below the 
springs, for a considerable distance downwards, and where the 
temperature of the water must hare ranged from about 130° 
to 90°, grew luxnriantly a couple of ConfervcB. The one was 
of a deep greenish, the other of a yellow or rusty colour ; both 
occurred in long tufts, and formed a slimy coating on the 
small gravel and sand, which constituted the bed of the stream, 
to which gravel, moreover, they adhered firmly. I collected 
and brought home with me specimens of both, but I had at 
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fhe time no proper means of preserring them ; and though I 
snl>8eqnently submitted them for determination of the species 
to one of oar most eminent slgologists, no commonication 
having been received from hhn, I infer that the specimens 
vere in such a condition as to render their determination 
impossible. 

I fonnd Poa annua and Stellaria media growing in 
hot mnd on the margin of the springs, and with their roots 
in the hot water, their leaves immersed in steam. The 
former was apparently healthy and vigorous ; the latter was 
dwarfed and bleached, closely resembling Montia fontana, 
for which, indeed, it was at first mistaken. The ground im- 
mediately around the springs was unusually verdant, being 
covered with a fine sward, on which many of our commonest 
British weeds grew in remarkable beauty and Inzuriance. 
Sach- were Plantago major, PotentiUa Anterina, Prunella 
vulgaris, Cardamine pratenete, Alchemilla vulgarit, Thymue 
Serpyllum, Taraxacum Dene-leonis var. palutlre. Ranun- 
culus aerie and r^ene, Pinguicula vulgaris, and various 
forms of Stellaria media and Cerastium vulgatum. The five 
plants first mentioned were especially large and handsome. 
Above the hot springs there is a marshy pond, the water of 
which is cold, stagnant, and ochreoua from ferruginous im- 
pregnation. Here luxuriated Menyanthet trifoliata and 
£HopAoru>nj9Qfy«facA^on in beautiful flower; many Cartces, 
especially forms of the common C. caspitoia ; many grasses, 
such as Catdbrosa aquatica, Glyceria fiuttans, Foa annua ; 
several Potamogetons, as P. nata/ns, P. per/oliatus, and P. 
critpus; and several Equisetume, aa E. palustre, E. limosum, 
E. arvense, and E. hyemale. The same luxuriance of vege- 
tation which characterised the immediate vicinity of the hot 
springs and of the marsh above them, was also met with on 
the banks of the Laugar for several hundred feet of its sea- 
ward course. The causes of this profusion and richness of 
vegetation are easily found in the increased temperature of the 
soil and of the air immediately above it, as well as in the con- 
stant abundance of a warm moisture in the said air, in the 
form of the steam which never ceases to arise from the hot 
water. 
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This account of the vegetation aronnd the hot springs of 
Langarness does not apparently accord vith Mr Babington's 
description of that of the vicinity of the Geysers. " The 
neighbourhood of the Geysers does not," he says, " appear to 
"he rich in plants ; nor does the hot water, irhich iasneB from 
the ground in a state of active ebullition, seem to hasten their 
growth. I conld not perceive that individuals growing in the 
warm mad by the side of steaming currents were at all more 
forward than others at a distance from the heated spots " 
(p. 16). I have every reason to believe, however, that the 
vegetation in and around the Laugar hot springs, as described 
above from personal observation, represents generally that of 
the hot springs of Iceland ; and not only so, but that of hot 
springs in similar positions in every quarter of the world. This 
is strikingly borne out by Dr Hooker's description of the vege- 
tation of certain hot springs in India and the Himalayas. The 
vegetation of those visited by Dr Hooker and myself respec- 
tively in distant and opposite portions of the globe is won- 
derfully alike ; so much so that two Conferv(K described by 
Dr Hooker as growing in the hot springs of Soorujkoond, 
near Burdwan, Behar, India, so far as external characters are 
concerned, might be identical with the two I gathered in those 
of LangamesB. The Indian springs in question have tempe- 
ratures respectively of 169°, 170°, 173°, and 190°. "ConfervoB 
abound in the warm stream from the springs, and two species, 
one oehreout brotvn and the other ffreen, occur on the mar- 
gins of the tanks themselves, and in the hottest water. The 
brown is the best salamander, and forms a belt in deeper 
water than the green. Both appear in broad luxuriant strata 
wherever the temperature is cooled down to 168°, and as low 
as 90°." (Dr Hooker's Himalayan Journals, vol, i. p. 27.) 
" Of Sowering plants, three showed in an eminent degree a 
constitution capable of resisting the heat, if not a predilection 
for it. These were all Cyperacecs, — a Cyperus and an Eleo- 
charts having their roots in water of 100°, and where they are 
probably exposed to greater heat" (p. 28). " From the 
edges of the four hot springs, I gathered sixteen species of 
flowering plants" (p. 28). Dr Hooker also mentions a 
Conferva as growing in the hot springs at Yeumtong, in the 
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Lachoong yalley, Sikkim-Bimalaya — elevation above the sea, 
11,730 feet^temperature of springs, 112°. (Vol. ii. p. 117.) 
And he further describee the Momaj hot springs near the 
great glacier of Kinchiajhow, also in Sikktin-Hima.la;a (ele- 
vation above the sea, 16,000 feet), from the luxuriance and 
greenness of their vegetation, as quite an oasis in the desert, 
bearing in this respect the most striking resemblanee to those 
of Laugamens. (Vol. ii. p. 133.) 



Seinsed and Corrteted LUt of the Plants of Iceland ^to far 
known to the Authw) up to 1860.* 

I. PHANEEOGAMS. 



1. Sannncviaceai. 

ThklictTumalpi&um, L. (F^tn- 

dirurt, Krossgrai, Jil/rsmtin, 

BrjSatagrae, Kverkagrat.) 

RannncnluBBqnaticas, L. {L&na- 

a6lfy,) and form capOlaceae. 
R. FlAmmoIa, L. form reptans. 
R. acris, L. {Brennisdley.) 
R. repens, L. 

B- aqaaticuB, L. form hederaceus. 
•R. gUcialie, L. (Dva-gasUey.) 
*R. LapponioDB, L. 
*R. hyperboreuB, Rottb. 
•R, nivalis, L. {DvergaadUy) 
•Batrachimn heteropbyllum, Fr. 
Caltba paluBtrie, L. (Ltekja- 
idley, Hifblaika, Hofgrasi.) 
2. PapaveraceiE. 
•Papayer niidicaule, L. {MdasSl.) 
3. CrucifercE. 
Arabia petma, L, 
*A. alpina, L. 
CardamiDe pratensiB, L. (Hraf- 
nahhthka, Kattarbaham, 
Lamhaklukka.) 
•C. bellidifolia, L. 
C. hirauta, L., and 



Nastnrtiain palos- 

tre, DC, N. am- 

plLibiam.Br. 
N. officinale, Br, 
Cochlearia offloinalia, L. {Bkar- 



ar. Bvlvatica. 

klTikka med 
gala \blom- 



fakdl 
Angllca. 
Drabaliirta, L., and 



and rars. Daniea and 



•D. nivaliB, LiljebL 

Capsella Bursa- pastoria, DC. 
(Bungarji, HjartarA.) 

Lepidium campeBtre, Br. 

Subolaria aquatics, L. 

Cakile maritima, Scop, 
'ErrBimumalpintim, Baumgarteo. 

4. Violace^B. 
Viola paluBtris, L. (Fi6la^ 
V. canina, L., and var. flaricor- 

niB. {TirifiSa.) 
V, tricolor, L. {FiOla, Tkrenum- 

gargrat, Bltidsdley.) 

S. Oargophyllacete. 
Silene acaulia, L. (^Lambagrat, 

HoltavM, Hardasagjur, GuU- 

topvr.) 
B. iDflata, Sm, (Pungagras, Ho- 

hirt, Hjartagraa), and var. 

maritima. 
Ljchnis Floe-cuculi, L. (Muka- 

helta.) 
L. Tiscaria, L. 
L.alpiiia,L. (Kveimgrai,AHgH- 
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SigiiiA proeamben*, L. 
S. nodosa, F«nzl, 

B. Linnsi, Pre»l. 
ArenuiATenia, L., tu. rubella, 

Br. uidvar. •hirta, Hn. 
A. peploidei, L. (finrja-ar^, 

Smedjukal, Fjornarfi.) 
A-ciliata. L,, andvar. norvegica. 
A. aerpyllifolia, L. 
Cerastium trigrntun, Vill. 

C. Tulgatam, L., \ax. Tucoanm, 
Sm. and var. 'holoEtooidee, 
Aspegr. 

C alpmiun, L., and var. Utifo- 

*Ste11aria, EdvardBli R. Br. 
S. medio, L. 
*S. humiAisa, Rottb. 

*S. craaai folia, Eb^h., Y&r. eubal- 
pina. 

Spergula arrensifl, L. 
•AlBine biflora, Wg. 



7- Qeraniaeea. 
Qeraninm Bylraticnm, L. (Stor- 

kabldgren, Litunargra».) 
0. pratenee, L. 
0. pbtetun, L., Tar. fuBoom, L. 

(St&ra-hldgren.) 

8. Potygalacea. 
Poljrgala vulgaris, L. 

9. PapiUonacecB. 
Lotus comieulatos, L. 
Yicia Cracca, L. {Vtnfechninga' 

grot, Flakja, SamJlaUin/jr, 

Krokagrai.') 
Lathjrus pratensis, L. 
L. maritunuB, Bigel. {Banna- 

grat.) 
Anthyllis'Vnlneraria, L, 
Trifolium arvense, L. 
T, repenB, L. (Smari, Smtera.) 
T. praWnBe, L. 

10. Botacea. 
Spinea TJlmaria, L. 
Diras ootopetala, L. (ff/iipna- 

tSng, Hjiipnalauf, Holtasdley, 

PetrtiS.ey.') 
Oeum rivale, L. (^alldoAa, 

Fjalltt-ff/Ul, Solseima,) and 

ttate intermediom. 



Rubiu sazatilia, L. {Hrataber, 

Skollardpi.) 
Fragaria Tesca, L. 
•F. ooUina, Ehrh. 
Pot«utilla vema, L., Tar. alp«B- 

P. aiuerina, L. (Mtira, Jfuru- 

tdtetf, M^rvtdgoT.) 
P. Coraarura, NestL {Engjards, 

XJraldg, Bl6dsiley.) 
P. TormentUla, Sibth. 
*P. maculata, Pourr. 
Sibbaldia procumbens, L. 
AlchemUla vulgariB, L. {Mariu- 

stakkr), and var. *montana. 
A. alpina, L. (I^fyufiltr, I^&ns- 
klS, Lj6nalappi, Kverkagrcts.) 
A. arrenBlB, Scop. 
Sanguiiorba ofitcinaliB, L. 
Rosa TilloBft. L., Tar. hibernica. 
R. pimpinellifolia, L. 
Pynw Aueaparia, Geertu. (Rej/- 

11. OnagracetE. 
EpUobinm mon^Qum, L. 
E. anenstifoliam, L. 
E. ptdnBtie, L. 
E. alpinuiD, L. 

E. tetragonum, L., and rar. Tir- 
gatnm. 
•E. origanifolium, Lam. 
•E. latifolium, L. (Purpwra- 

hldmster., Mariiiwndr.) 
•E. rosmarinifolium, Hffinie. 
Mjriopbjllum spicatum, L. 
M. Terticillatnm, L. 
Hipporia Tulgaris, L. (Mark- 



14. CroMtilacete. 
Sodmn Rbodiola, DC. (Bumi. 

Bwrkni, BofudrU, Hellmuh- 

nodrardt, (freidur6t.} 
S, anglicmn, Hads. 
S. album, L. 
S. villoBum, L- 

5. acre, L. (HtUuAnodri.) 

6. Tupestre, L. 



*Bulliarda aquatiea, DC, 
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15. Saxifragaeea, 
Saiifragaoppositifolia, L. (8nj6- 
bl6mitr, VelTarbl6m, £ombo- 
W6m.) 

S. aizoideB, Ii. 

Si HircoluB, L. 

S. hjpnoides, L. 

S. cffispitoea, L., and rar. pttl- 

S. ceTnna, L. , and Tar. *Taceiuoga. 

S. rirolaria, L. 

S. tridactjliteji, L. 

S. nivalu, L. 

8. stellarie, L. 
*8. tricnspidata, Retz. 
•S. Cotjledon, h. (Klettafni.) 

S. grauiilata, L. 

PamMBia palostris, L. {M^ra- 
$6Uy.) 

Drosera rotimdifolia, L. 

D. longifoUa, L. 

16. VmbeUif&ra. 
Hrdroeo^le Tu^ariB, L. 
.^^^gopodiiuii Fudagraria, L. 

{Qeitnarjil.) 
Cartun Canii, L. 
LiguGticum. Bcoticnm, L. 
'Angelica Archangelica, L. 
A. Bjlveetrb, L. [Qeitla.) 
Peucedanum Oatruthium, Eooh. 



19. 

Galium Terum,L. (Gulmadra.') 
G. paluBtre, L. 
G. aazatile, L., Tar. puBillum, 

L., and Tar. sTlvestre. 
G. boreale, L. (KrotsmadTa.) 
G. Mollugo, L. 
G. uliginoaum, L. 

20. Vahrifiaaceix. 
Valeriana officinalis, L. ( Vilimti- 

urt.) 



22. Compotita. 
Ertgeron alpinuB, L. {Jakohsji- 

fill, Smj^rgrai.) 
Achillea MiUefolioin, L. (Jard- 

humall, Velth^mali.) 
GuaplialiumBj!Taticuin,L.(Gfr4l'- 
tin), and Tar. fuaeatum or 
NoTT^CQin, Qunn. 
G. uligiuoaiun, L. 
O. aupinmn, L. 
•Antennariaalpina,G»rtn, {^'aii- 

dafaola.) 
Senecio Tul^ariB, L. 
8. aylTaticna, L. 
CarduQB arTeuBis, Curt. 
C. heteropijllus, L. 
C. lanceolatas, L. 
Leontodon autumnalis, L . (Fifill), 

and Tar, Taraiaci. 
Taraxacum Dens-leoniB, Deaf. 

(Mtififill, BifukoUa), and tbt. 

paluBtre. 
*CrepiB prEBmorsa, Tanach. (Un- 

dafifiU.) 
Hieracium Piloaella, L.\ 
H. alpinum. L. \(Unda- 

H.murorum.L., fjUl.) 

•H, Auricula, L. J 

TnaaUago Farfara, L. 
Chrraanthemum inodoTum, L., 

(Baldurdrti) and Tar, mariti- 



23. Campanulaceai. 
Campanula patula, L. 
C. rotnndifolia, L. {Bldklvhhi.) 

2i. EricacHE. 

Vaccininm uliginoanm, L. 

V. MyrtillQB, L. (AdaOldber- 
jal^.) 

V. Oiycoccna, L, 

V. Vitis-Idtaa, L. 

ArctostaphyloB UTa-Ursi, Spr. 
((Swiuifjnj, Mulniagr.) 

A. alpina, Spieug. 
•Andromeda hjpnoidea, L. 

LoiBeleuria procumbeaa, Dmt. 
■Rhododendron Lapponicum, Wg. 
•Ledum latifoUum, Lam. 

Erica TulgariB, L. (BeitMng.) 

E. Tetralut, L. 

Pyrola rotundifolia, L. (Frtrar- 

P. aecunda, L. 
P. minor, L. 
'Diapeuaia Lapponica, L. 
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2t. Prinmlatta. 
Primulk fkrinocs, L. 
Olaox nuuritiitia, L. 
TriutaUs MiTojMM, L. 

Pin^tuonlft Tulgiria, L. (Bley- 
pugrat, JontmeMugrat, Ltf- 
Jagrat,£a»' 

P. Upina, L. 

27. Otntianacea. 
OentiAn* lUTalii, L. {Digra- 

grtu.) 
Q. AmAielU, L. 
O. cunpeitriB, L. {UariuttSndr, 

Kveuugrat.) 
O. Tema, L. 
•0. ioTolnwaU, RoHb. (Variu- 

vOttdr.) 
"O, tenelli, Rottb. 
*Q. Mmta, Onnn., and *Tar. 

detoDBo, Rottb. 
*0. baTaricft, L. 
MenjanthN trifoliato, L. (Bitr- 
hladka,Kt>eitugnu, Reidinga- 
gra».) 
*PlenT0g7iie rotnta, Oruebaoli. 

28. BoragiwtcecB. 

EchioiD Tulgare, L. {Ki»agra») 

Mertensia maritimB, Don. 

. {Strandarfir} 

MjoBotis palnstria, With. {Kat- 

taravga.) 
M, arvendi, Roth. 
M. GoUinB, Hoffm. 
M. Teraioolor, Fere. 

29. S<:rophrilarinea. 
Liraosella squntica, L. 
Veronica, saiatilis, L. 
V. alpina, L, 

T. offlcinalis, L. {jEniprtt) 
V. Anagallis, L. 
V. Beccabonga, L. {Vasatfi) 
V. BcuteUata, L, 
V. Berpyllifolia, L. 
"V. peregrina, L. 
BartBia alpina, L. (Loiasiiid»- 

brddir.) _ 

Eupbratia officinalis, L. i-^w/- 

na^rat.) 
Rbinanthus CriBta-galli, L. 
(Loka^ddr, Otleugrat, Pen- 
nfiiga-grai.) 
Pedicnlarie BTlvatica, L. 
*P. flammea, L. 



30. Latnata. 

ThjBiiu StrpjUazaih.iBUdberg, 

HdlioAagra, Bnidi^6rg.) 
PnmelUTii]gaTia,L. {BrwntUa.) 
Oaleopsia LadanniB, L< 
G. Tetrabit, L. 
Lamioni purpareniii, L. 
L. album, L. 
L. amplexkaole, L. 

11. Ptambagitua. 

a. Tulgaris, Willd. {OiU- 



32. Plantagineas. 
Plantago major, L, (Oncduilra.) 
P. laneeoUta, L. {8d^ta%, 

Fuglai^ngur.) 
P. maritima, L. {Kattartiinga.) 
P. CkiroQopiis, L. 
P. media, L. 
•P. alpina, L. 



A. borteniii, L. {QardatH.) 

3i. Polygonacea. 
Rnmex conglomeratuB, Murr. 

{Heifiiiliir^jiHi, HeimvUi, Far- 

dagdk&l.) 
R. AcetoBB, L. ^Yallars^Ta.') 
R. Acetosella, L. 
R. aqnaticua, L. 
Oiyna renifonoia, Campd. 

*£(enigia iBlanaica, L. [Nabta- 
gras.) 
PoljgonuRiaTiealaretL. {Odd- 

van, Blodarfi.) 
P. Tivipanun, L, (" 
P. amphibinm, L. 
P. PeTsicaiia, L. (FUarwt.) 
P. Hydtopipei, L. 
P. BUturta, L. 

Empetruni nigrom, L. {Ktxeh- 
*tyng, lAhai^ng.') 

36. CallitfichiTuas. 
Ceratophj'llutn demeraiun, L. 
Cbllitnche aqnatica, Sm. 

37- Vrtieaeea. 
Urtica nrens, L. 

U, dioiea, L. (Brnmi«n*(io, 
NotTugras.) 
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Bsliz Wytwattt, L. 

•S. ftpctioa, PiOl. 

S. reticuUta, L. 

S. herbsoea, L. {Ore 
Kotiing»lauf.) 

S. phjlicifolia, L. 

S. pnrpuraa, L. 
*S. myrdlloidM, L. 

SD. Oonifwn 
-tu communu, 
irl>0r), uid rar. luuis. 



Betula Bllia, L. (Birki, BjUrk, 
Rifhris.) 

B. nana, L. {Pjalldrapi.) 
•B. frnticosft, PaU. 
*B. intermedia, Thorn. 

Salix pentandra, L. 

8. OapTea, L. (Sei^i.) 

S. repoDS, L. {Bevnvtdir!) 

S. Lapponam, L. {Qrdvidir, 
Kot^nwidir, Tdg.) 

S. lanata, L. 



6. MoiiooOTTi.u>cin. 



40. Typhacea, 
Sparganium satana, L 

41, Naiadece. 
Zoateramarma, L. {Markdlmr.) 
Potaraogeton natans, L. 

P, lueenB, L., and Tar. mfeacens. 
F, perfoliatus, L. 
P. crispus, L. 
P. ptiaffluH, L. 
P. pectinatuB, L. 

42, Alimnacea. 
Trigloohiii palnstre, L. 

T. maritimuiii, L. {Sandlauhr.) 

43. Orchidaceee. 
Orohis maculata, L. (Oradrit, 

FwM^jMS, Bronugrha, BJima- 
gras, Eltkuffras, Friggjaf- 
grai.) 
O. latifolia, L. 
O. maacala, h. 
O. Morio, L. 
•O. angtwtifolia, Wimm., var, 
cxnenta. 
Habenaria Tiridie, Br. 
H. albida, Br. 
Corallorliiza innata, Br. 
Listera ovata, Br. 
Neottia Nidua-aris, L. 
*NigriteIIa anguatifolia, Rfeb. 
*Platanthera hvperborea, Lindle; . 
*P. Kcentgii, Lmdle;. 

44. Liliaeece. 
Paris qnadriiblia, L. {Fjogra- 

Tofiefdia palniitri*, Uuda. (j^- 



*&iitIierioum ramomun, L. {Igla- 

"grai, Sikitgrai. 
*Maiaiitiiemuin bifolinm, DC. 

45. Jvneacace. 
Jnncus commuuia, Mej. and rar. 

efFnaaB. 
J. articulatns, L. 
J. compresans, Jaoq. 
J. •quarroana, L. 
J. bafoniiu, I>. 
J. trifiduB, L. 

J. biglnmiB, L., and *ar. tri- 
glumiB. 
•J, arcticns, Willd. 
Lnzula pilosa, Willd. 
L. campeatrii, Br. 
L. epicata, DC. 

46. Oyperaeea. 
Carex dioica, X. 

C. pulicarit, L. 

C. teporina, L. 

C. It^piua, Wahlenb. 

C. elongata, L. 

C. ca&escena, L. 

C. vulpma, L. 

C. muricata, L. 

G. arenaria, L. 

C. Mxatilis, L. 

C. csapitoM, L., and Tar. rigida, 

C. mpestris, All. 

C. panicea, L., and var, vaginata. 

C. acuta, L. 

C. atrata, L. 

C. montaaa, L. 

C. hirta, L. 

C. palleecelia, L 

C. flara, L. 
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Carex limoM, L., uid tot. rari- 
flon. 

C. pBeudocTpenu, L. 

C. unpnllacea, Oooden. 

0. YesicvU, L. 

C. incurrs, Liglitf. 

G. capitluis, L. 
•C. liyperborea, Drej. 
*C. eapitata, L. 
•C. ornithopoda, WiUd. 
•C. pedata, L. 

*C. fuliginosa.Stemb.iJidlloppe. 
*C. loliaeea, L. 
•C. jnicroglochin, Wg. 
*C. chordorhiza, Ehra. 
•C. cryptocarpa, C.A, Mey. 

Scirpua ccespitoBUS, L. 

S. jnluBtriB, L, TBf . nniglnmu. 

S. acicularis, L. 

S. setac«ua, L. 

8. lacurtris, L. 

BIfsniQa compreuns, Pani. 

B. ruAis, Liu. 

ErbphoTum Taginatam, L. 

E. alpinaiD, L. 

E. polyatachf uQi, L., (ft/a.) and 
Tars, anguititblitun, Roth., 
and Utifolium, Hop. 
•E. Scheuchzeri, Hop. 
'Kobresia Bcirpina, W. 

47. OraminetB. 

Aotboxanthum odoratum, L. 
{Reyrgras.') 

Phleum pratenBO, and var. •no- 
dosum, WiUd. 

p. alpinum, L. (Fo3:grai, T6n- 
gras, Sefihdi, Panlr.) 

Alopecuroa geniculatae, L. 



AkkmUi alba, L. 
A. canina, L. 
*A. alpina, Lejis. 
Psamma aienarla, Beauv. 

CalamagToatis Btricta, Not. 
C. Epigejoa, Both. 
*G. moDtana, Host. 
Aira cBspitoaa, L., and Tar. al- 

A. flezuosa, L., and vax. axaa- 

A. pFEECOX, L. 

Nardus etricta, L. (TMu-fin- 

n&ngr.) 
Triticnm repens, L. (Hftja- 

Ti'^^um, Huds. 
MUiom effuBDm, L. 
Eljmus arenarius, L. 
FestucBOTiiiB,L., and vari. rubra, 
and duriuBcnla, and state viTi- 

F. elatior, L., and var. anindi- 

Poa lasa, Hienke. 
P. pratensis, L. 
P. fluitans, Scop. 
P. maritima, Hud a. 
P. annua, L. 
P. compresBa, L. 
P. trivialia, L. 

P. nemoralis, L., and Tar, cnsia. 
P. alpina, L., and etate TiTipaia. 
Catabrosa aquatica, Beauv. 
Seeleria caemlea, Ard. 
Arundo Phragmitea, L. 
Hierocbloe borealis, Rcem. and 
Sch. (BeiagreeiJ) 
'Trisetum aubspicatnm, Beativ. 



II. CRYPTOGAMS. 
I. Ltcopodjace*. 



l8oet«a lacnatria, L. 
Ljcopodium aunotiDum, L. 
L, alpinum, L, (Jafni.) 
L. clavatum, L. (Jafni, Isfna 
hrddir.) 



L. Solago, L. (Vargslappi, Skol- 
lafingr.) 

L. aelaginoidea, L. 
*L. com plan atum, L. 
*L. dubmm, Kcenig. 



n. EaniBETACBA. 



Equiaetum ajlTaticom, L. 
E. paluatre, L. 

E. hjemale^ L. {Etkigra*, 

mm.) 



E. pratense, Ehrh. 

£. aiTense, L. (ElHng, OouU- 
till, Omndarber, Orombitill, 
Sactutdg, Sultarepli, SJeolla- 

JStr), and "Tar. alpestre. 
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PolTpodium yulgare, L. 
P. PhegopteriB, L. 
P. Dr^opterifl, L. 
ABpidium Lonchitis, 8w. 
A. FUiz-maa. (£um, Buriru, 
TSngriu.) 



AlloBomi erismii, Bemh. 

Aaplenium Filii-fcemina, Bemh. 

A. ftmtauDm, Bemh. 

A. Beptentrbnale. Hoffm. 

A. Trichom&neB, L. 

^vhipterii fragilia, Bemh. 

Woodua ilTensie, Br. 



IV. Chabacr 



1. Andr(eacecE. 
Andrtea rDpeatriB, L. 
A. Bothu, Web. and M. 
A. alpina. Dill. 

2. Spkagnacea. 
Sphagnum cymbifalium, Sill. 

{Bamamott.) 
8. compactum, Brid. 

S. acutifolinm, Ehrh. 

3. Bryacece. 

(1.) AcrocaTvi. 
Pluucum Berratuiu, Sohrab. 
P. muticum, Schreb. 
OTnmofitomum cm^iroatrum, 

Hedw. 
Weissia rirrhata, Hedw. 
W. crispula, Hedw. 
Dicranuia heteroniallum, Hedw. 
D. BqimiTosimi, Schrad. 
T), Bcoparium, Hedtr. 
D. subulatum, Hedw. 
D, paluBtre, Brid. 
D. cervicalatum, Hedw. (3. poBil- 

lum, Wila. 
D. virenB, Hedw. 
D. poljcarpuin. Ehrh., var.Btru- 

miferum, Web. and Mohr. 
D. crispom., Hedw, 
D. Scottianum, Turn. 
Leucobrjum glaucum, Hampe. 
Ceratodon purpureUB, Brid, 
Pottia tioncata, Hedw. 
P. Heimii, Br, and Sch. 
Anacaljpta Isucealata, Rohl. 
Uutichinm capillaceum, Br. and 

Sch. 
Didjmodon flexifoliiu, Hook. 

and Tajl. 



CidTinodoa rubollDB,Bt. and Soh. 
TrichoBtomom glaucescens, 

Hedw. 
T. tophaceum, Brid. 
Tortula tortuoBa, Web. and M. 
T. Bubnlata, Brid. 
T. rnralis, Hedw. 
T, coBToluta, Hedw. 
Cinclidotna fonlinaloides, P. 

Enealypta Bulgaria, Hedw. 
£. Gommotata, Nees and HKh. 
E. ciliata, Hedw. 
E. rhabdocarpa, Schweegr. 
Scbietidium apocarpum, Bt. and 
Sch,, and Tar. strictnm, Brid. 
S. marititnum, Br. and Sch. 
Grimmia pulvinata, Smith. 

Q. OTata, Web. and Mohr. 

Racomitiium fasciculare, Brid. 

R. coneBcena, Brid. 

R, eUiptioum, Br. and Sch. 

R. heterostichum, Brid, 

R. lanuginuBum, Brid. 

R. andeticuni, Br. and Sch. 

R. aciculare, Brid. 

Orthotriohum affine, Schrad. 

0. cupiilatum, HSm. 

O. telocarpum, Br. and Sch. 

0. phjUanthuin, Br. and Sch. 

0, rupestre, Schleich, 

Z;guaoQLapponicu9,B''< and Sch, 

TetraphiB peliucida, Hedw. 

■"■ ' ' folioaun, Web. and 



D,p^„ 



Pogonatnm oloides, Brid. 

P. alpinum, Brid., and var. arcti- 

cum, Swartz. 
P. naniun, Brid. 
F, uroigerum, Brid. 
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PolTtrichniu commune, L. 
P. janiperintun, Hediv., and t, 
■ ■ ■ I, Brid. 



P. piliferura, Schret 
P. fomuMum, Hedir. 
OUgotriehnm heMTsienm, DC. 
*0. InTigatom, Wg. 
Amb]jDdon.d«>llMtBi, P. BesQT. 
Anlkcomnion utdrogyunm, 

A. pklaitre, Sofawgr. 
Leptobrrum prri&rme, H. aai 

Wil». 
Brrnm argentenm, L. 
•B. Danm, Voit. 

B. nntuit, Schrab. 
B. cteipitinnm, L. 
B. arndDin, Schreb. 
B. pallens, Swaitz. 
B. taibin&tnni, Uedw. 
B. Zierii, Dicka. 
B. julaceum, Sm. 
B. WaUenbergii, Sehwmgt. 
Mniom ponctatnm, Hadv. 
M. homiiiii, L. 
H. undnUtnm, Hedw. 
M. nupidattun, Hedw. 
Meeaia oliginosa, Hedv. 
Fonaria hjgnimetrica, Hedw. 
PbjMwmitrinm fatcieolare, 

Dicki. 
Bartramia fontana, Brid. 
B. ithyphylla. Bni. 
B. pomifoTmia, Hednr. 
ConoBtomum boreale, Swarts. 
Splachnum ampaUaaenm, L. 
*S. rubmm, L. 
S. sphsrieum, Hedw. 
S. T8«ciilo<om, L. 
Tetraplgdou mnioides, Br. and 

Soh. , 
TajloTis serrata, Br. and Soh. 
Fiuidens toxiibUus, Uedw. 
F. adiantoideB, Hedw. S. 

VI. Hbtatic^. 



(2.) Plturoearpi. 
Antitricbia curtipendula, Brid. 
Climaciam deiidroidea, 'Web- 

andH. 
Leikea ferieea, Dill. 
L. monilifoimli, Wahle&b. 
Hjpnum atroTirens, Dieka. 
H. abietinum, L. 
H. adoneam, L., and var. tenHC. 
H. oiMpidatnm, DHL 
H. crista-caatrenaiB, L. 
H. cupressiforme, DilL 
H. denticalatmn, DilL 
H. filicinnm, DIU. 
H. illecebnim, L. 
H. pralongum. Dill. 
H.iut«iia,I)iU. 
H. pnmm, Dill. 
H. reTolreiiB, Swart*. 
H. eplendens. Dill. 
H. ■qoarroBtim, Dill. 
H. Sileaiaenm, Seliger. 
H. tainariBcinuiii, Hedw. 
H. triqnetmm, DilL 
H. imcmatum, Hall. 
H. undulatunif Dill. 
H. Telatinam, Dill. 



H. Schreberi, Dill. 

H. aarmentoBuin, WaUb. 

H. fluitans, DilL 

H. pulcbellom, Di^. 

H. IntescenB, Bill. 

H. cordifoliom, Swaits. 

H. Btellatum, Dill. 

H. loieum, DilL 

H. paluatre. Dill. 

H. mgosum. Dill. 

H. mollDBcom, DilL 

Crjphtea beteromalla, DiU. 

Fontinalia antipjretica, L. 

F. BqnajDosa, L. 

Dicbeljma capillacemn, B. : 



1. BiccietB, 
Riccia OTTitallina, L. 
R. glanoa, L. 



3. AnthoctrotetB. 
AnthoceTM punetatna, L. 



i. Marehantita. 
Marobantia poljmoTplia, L. 
Preisua commutata, Nees. 
*Fimbriaria tanella, Neea. 

0. JuttgermoMMea. 
Metzgeria forcata, Nee«. 
Aneora pinguis, Dam. 
A. multiflda, Dum. 
Pellia epipbjUa, Neef. 
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Blosifl poBills, L. 

Foisombronia ftngulom, Rad. 

Sph^^oecetis communis, Neee. 

AliciilaTia scalaris, Corda. 
•A. compressa, Nees t. E. 

Madotheca platjphjlla, Dum. 

Juugermannia albicana, L. 

J, bicuepidatA, L. 

J. diToncata, Sm. Eng. Bot. 
•J. palleBcenB, Sctirad. 

J. barbata, Schmid. 

J. Francisci, Hook. 

J. julaeea, Lightf. 

J. miuuta, Cractz. 

J.Tentr'icosa, DioltB. 
J. albeicena, Hook. 
J. tricbophylla, L. 
J. Betiformia, Ehib. 
J. pnmUa, With. 
J. creualata, Sm. 
J. eordifolia, Hook 
J. (phnrocarpa, Hook. 



1. Diatomacete. 

DesmideEe. 

Isthmia obliqoata, Ag. 



(3.) Noatochee. 
NoBtoo oommime, Vauch. 
N. TeimcoaDm, Vauch. 
•N. lieheuoides, Vauch. 



(3.) OsdllatoTietB. 
BJTtilaria atra, Both. 
Bapbidia angalosa, Hasa. 
Oa^liatoria itenuis, Ag. 
O. &atanin^iBf Ag. 
Mieroooletu repens, Harv. 

(4.) ConfeTveffi. 
Zjgntana qniniimm, Ag, 
Z. uitidum, Ag. 
Z. decminnm, Ag. 
Tyndaridea crnciata, Harr. 
Confeira Melagouiam, Web, and 

Mobr. 
C. mjpleia, DiUw. 
G. encetoram, Both. 
Oladopbora glomerata, Dillw. 

ttSW BSKIBH. TOL, XIT. NO. I 



Jungermaniiia laxifoUa, Hook. 

J. inflata, Hnd& 

J. poTpbjroleucs, Neei v. E. 

J. eonniTena, Dicka. 

J. aaxicola, Schrad. 

J. epiphylla, L. 



S. compacts, Neea. 
S. ondulata, Ne«B. 
Plagiocbila asplenioidea, Keea 

and Mont. 
Gymnoinitrinin concimiatnm, 

Corda. 
Sarcoacyphns Ehrharti, C. 
FroUania dilatata, Nees. 
Radula complanata, Dumont 
Ptilidium ciliare, Neea. 
Sendtnera juntperina, Neea. 
Lejeunia serpjillifolia, Lib. 
Cuypogeja Trichomauis, Corda. 
Lophocolea bidentata, Neea t. B. 
Chiloa^pbiu palleeena, Nee* v. 



CUdophora flaveioena, Eiltz. 
C. rupestria, L. 
C. Icetevirena, DiUw. 
C. ante, DiUw. 

(6.) Siphonen. 
Tetraapora cyliiidrioa, Ag. 
Ulva latissima, L. 
U. Lioza, L., and var. lanceolota, 

L. 
U. Lactuca, L, 
U. criapa, Lightf. 
GnteTomorphaintdatinalia, Link. 
E. compreaaa, Ore v. 
Forphjra laciniata, Ag. 
P. Tulgaria, Ag. 

S. FueaeetB. 
(1.) Vaocberien. 
Vaaoheria dichotoma, Ag. 
EctocarpuB littoralie, Ljngb. 
OhoTdaria flageUiformia, Ag. 
Ralfsia renucoaa, Aieacb, 
*B. deuata, Ag. 

(2). HalyBeres, 
Spbacelaria Bcoparia, hjngh. 
S. pliunosa, Ljngb. 
Dictjota dichotoma, Huda, 
Chorda FUum, Lz. 
Lanunaria digitata, Lz. (TAaun- 
gull, HmuathaunffuU.) 
JULT 1861. 
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*F. diBtiehuB, L. 
Htintuith&li& lorea, Ljngb. 
Halidrjs BiliqaoiK, Ljngb. 
Cf Btowira ffflnicuUcea, Orev. 

i. Oeramiaent. 



CsIUthaiDniou arboMnla, Br. 
C. floooosom, Miill. Fl. Don. 
C. roaenm. Roth. 
C. plumala, Ellia. 
OrifflthBift eqnketifblia, Ag. 
Q. oonllina, Ag. 
Ceranuum rabrum, Hudi, 
C. diaphanum, Lu;btf. 
PtOota plmnoBO) Ag. 
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LaaIiiferiftMed»riiift,Ls. [BtHi- 

thomi, T&ama&cOi.) 
AlsriA Mcnleota, Qnr. (Jfuru, 

Mariatjavm.) 
•A. PyUii, Boiy. 
Ueamarerti* Mulwita, Lx. 

(a) Fncen. 
Fnciit Teaieuloma, h. (Bdja- 

thang, ThunneUhang, Klo- 

thatig, Boluthang), and ran. 

diTaricattu, Ooal, inflfttns, 

Cioal, and rpirkliB, Lightf. 
F. eeraiioides, L. 
F. wmtiu, L. 
P. nodostu, L. (Tkykkvathang, 

jStilhang.) 
F. eanalicnUtiu, L., and nu-. 



(2.) Ciyptoi 
Irideea edoUe, aory. 
Furcellaria foBtigista, Qi«v. 
PoljidM rotusdne, Orer. 
Phjllophora rubens, QreT, 
P. membranifolioi, Good, and 

Woodw. 
CbondruB criapu, IiX. 
AJmfeltia plit^ta, Ag. 
*Hol<Maccion runentaeenin, L. 
Gelidium comeDm, Lx., and tar. 

OBSjiitaaQm, Ak- 
Qigartina tuajnmilloaa. Good, and 

Woodw. 
CalliblepbarM ciliata, Eiitz. 

(3.) Rhodotnekie. 
Poljiiphonia faatigiata, Grer. 
P. urceoJat*, Grer. 
Rbodomeia Ijcopodioidee, Ag. 
R. BQbfuBca, Woodw. 
OdonthaJia dentata, Ljngb. 

(4.) Sph^rococceaj. 
C^atodonium purpuTascen a, Edtz. 
Oracilaria oonferroides, Qrer. 
RhodTmenia polmata, Grer., and 

ran. aobolifero, Harr., and 

OTina, Croall. 
R. laciniata, Hnda. 
Euthors cristata, Ag. 
Sphterocoeeoa coTODopifoliua, Ag. 



Deleigeria alata, Lx. 

D. sinuoaa, Good, and Wood. 

PlocBininm ooccineiun, Hoda. 



Vlll. LlCHSNS. 



]. Lichineie. 
Ephebe pnbeecena, Ft. (8md- 
uUodr Mosi.} 

3. t!oll»rM<B. 
CoUenut nigresceua, Acb. (Searl- 
leitr Moii.) 



Spbnrophoron fragile, Pen. 
(Brothattr Mo$i7) 



Ckdoniagraeilla, Fr. (VeigatitiU 

if OH.) 
C. pyzidsta, Fr. (HrinffnSbettr 

C. cornuta, Fr. (HommoH.) 
C, raagiferina, Hfim. {Hrein~ 

d^ Mon, TrSUagros, Md- 

Icrdkar.) 
C. unctalis, Hffm. (OrwndOr 

Mod, M6h■6kT^ 
C. cornucopioidee, Fr. {Hdrandr 

Moti.) 
C. digital Hffm. (Fingraiutoti.) 
0. f areata, Scbesr. (Almost, 

JfAb-Atr.) 
C. deformia, Hfiki. 
C. fimbriata, Fr. 
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5, StereocauU4B. 
Steteocaulonpaschale, Fr. {Fortu 

S. tomentosnin, Fr., and •rar. 
incnutatiun, Flk. 

6. Siphwha. 
Thanmalia Temiicalaria, Sohnr. 

7. Vanea. 
Usnea barbftta, Fr., ood tm. 
hirtft,Fr. (Strikardr Moai.) 

8. Jiamalinece, 
Aledoria jubata, Ach. (Stdl- 
prcBdilr Moii.) 

A. ocbrolenca, Ehrh,, and vax. 
eanneutoaa, Ach. 

Svemia furfuracea, Mann. 

(Skiljamod.) 

E, pnmastri, Ach. (P^iimoai.) 

Ramolina calicariB, Fr,, and vara. 

ftaxinea, Fr. (OtMmosi), 

and farinacea, Ach. {Mjol- 

B, Boopniurnm, Acb. 

9. OetraruB. , 

Cetraria Islandica, Ach. (Is- 

tandt Moai, Fjallagros.) 
C aculeata, Fr. 
Flatjgma nwale, L. (SnjAmosi, 

Mariugraus.') 
P. CTicullatun], Hffin. 

10. Peltigerece. 
Nephromlnm tomentosum, Hfihi. 

(Vmrnuinn Mo$i.) 
Pelt^eraaphthosa, Hfiin. {Por- 

P. canina, Hffm. {Bwnd<Mnoii.) 
P. Tenosa, Hfftn. (jEdamosi.) 
P. rafeBoenfl, Hffm, 
Solorina Baccata, Ach. {Ftinga- 

S. crocea, Ach, (SaJ^ransmoMi.) 

11. ParmeliiB. 

Slicta pulmonacea, Ach. {L&iig- 

S. scTobionlata, Ach. 

Parmdia physodes, Ach, {Tri- 

P. saxatilis, Ach. {SteinmoH, 
LitwMTmosi), and var. om- 
phalodea, Ach. {LettrSuin- 



ParmeliaoliTaeetsAch. (CFmrn- 

P. «tygi8,Aoh. {BldkeiUMoiu) 
P. FahlunenHU, Ach. (fo/tina- 

lorgnr Moti. 
P. lanata, Ach. (D7(«rmo«.) 
Fbyscia parietini^ L. {Veggja 



P. steUaris, Fr. {SljSmumogi.) 

12. UmbUiearve. 
Umbilicarla pustulala. HShi. 

(B6lumo,C) 
U. polyphylla, Hfftn. {SUUr 

Moti), and Kar, deiuta, Ach. 

(Bvidinn Hon.) 
V. eroea, Hffm. 
U, pTuboacidea, J>C, iTrjiati- 

moti, Oeitnaik^.) 
V. Tellea, L. (l3wrvmo«i.) 
U. husuto, DC. 
U. cylindrica, L. 

13. LeeanoretB. 
Fonnvia bnumea, Mara, 
P. triptophylla, Ach. 
Squamaria gelida, L. 
PJacoditUQ muroriun, DC., and 

Tara. lobnlatum, FLk, , and mi- 

niatum, Acb. 
Pgoroma hypnoriun, Fr. 
Urceolaria acrupoaa, Adi. 
Lecanora cinereo, L., and var. 

calcarea, L. {Kalkmoti.} 
li. tartarea, Ach. (Xifunmon), 

and Tar. frigida. 
L. parella, Ach. 
L. aubfuaca, Ach. {Sparthilr 

L. badia, Ach. 
L. ventoea, Acb. 
L. glaneoma, Acb. 
L. sulphurea, Ach, 
Jj, Terrnco&a, Laur. 

14. Leddem. 
Leoidea fiuco-atra, Acb. {Ord- 

L, geograpbloa, Soheei. {Mdla- 

L.8anguinaria,Ach. {Bl6dmoii.) 

L. decolorana, Flk. 

L. atro-alba. Plot. 

L. contigua, F»., and var. con- 

fluens, Schnr. 
L. aretica, Sinrf, 
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15, Vemtearias. | Endocarpon hepaticum, AcL 

Eudoearpon mini&tam, Ach. VerTDcaria teporoides, Ach. 

(Menjvtnon.) ' 

IX. Fijsai. 
I. Agaricaeete, 
Agaric U4 campestru, L. (^tM> 
^leppr.) 

A. eampanalatnB, L, 
A- ericfeiu. Pen. 

•A. ooniciu, Schteff., var, citricni. 
BoletuB boTiniu. (Kualuhbi.) 

B. Inteni, L. iRttdihSa.) 
Clararia mlucaides. 

LTCOpeidoa Boviita — (Botiita 



gigantea) Nees. {OorlrtUa, 
Fiuipqrpr.) 

S. Htlveltaceee. 
Helvella atni. 
Peziza srugiiKwa, BalL 
P. Ecutellata, L. 
p. cDpnlaTU, L. 



Appendix. 
Enumeration of Flora* of Iceland, or of Fublieationt contetining 
LitU of the Plants of Iceland, consulted by, or known to, the 
Author.* 

1. " ^enzk GrBBafrEedi," hj " 6. 1. Hjaltalin, DUtriktekinugus : 
UtgSfin ad tilblutuliuiB ^leuzka Bdkmentaf^Iagi." Copenhagen and 
RejkjaTik, 1830. 

2. Flora Islandica of Zoega ; contained in vol. ii. of " Tice Larmand 
EggSrt Olafssen'G og Land-Phjaicua Bjom Povelsen'B Keiee igjennem 
IilBJid foranstaltet af Videnskabemes Selfikab i Kiobenbava, 1772." 
Daniah edition. It is alflo tranelated into German ; Leipzig, 177*^-75, 
Ito, 2 ToU. 

•3. " Junmal of a Tour in Iceland in the Summer of 1809," 2d ed., 
3 Tols. London, 1813. Bj Sir W. J. Hooker, K.H., D.C.L., LL.D., 
ice , Director of the Bojal Botanic Gardens at Eew. Ckintaina Zoega'e 
list of Icelandic plants above referred to, with the addition of SO apeiuea, 
and a reference to the lists of Mohr and F&lsson. 

*4. " TrareU in the Island of Iceland dnring the Summer of 1810." 
B7 Sir George Stuart Alackenzie, BarL, of Coul, Row-shire, F.R.S. 4to. 
Bdin^ 1811. Chapter on BoUny, by Dr Bright. P. 417- ContainB the 
lilt of plants given in Sir W. J. Hooker's "Joumd of a Tour in Iceland." 
It woDld appear that the number of plants collected bj Sir W. J. Hooker, 
Sir George S, Mackenzie, and bj Pulsion, and not mentioned b; previonH 
writers, amount to between 70 and 80. The three works last mentioned, 
contain manj plants not mentioned in Hjaltalin's " Islenzk Graaafrffidi." 

*5. "An Hietorical and Descriptive Account of Iceland, Greenland, 
and the Faroe Islands, with iUnatrations of their Natural History, " 
forming vol. irviii. of the Edinburgh Cabinet Library, Edin. 1840, 
12mo, p. 376. Chapter on Botany, the data in which are based mainly 
on Oliemann's list of the plants of Iceland. 

•6. "Liate dea Plantea que Ton suppote eaister en Islande, dreas^e par 
M. Vahl," at p. 371 of a " Voyage en Islande ot an Grijenland, execute 
pendant les ann^s 1835 et 1S36, snr la corvette La Recherche : Public 
par oidie du Roi, sous la direction de M. Paul Gaimard, Prudent de la 

* The liata which I bave perused and compared, and which are iocorporatud 
more or less in my revised list, ara denoted b^ an asterisk. 
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Commission Scientiflqne d'lalaud et de GToenland ; Min^nlogie et Q6o- 
logie par M. Etiedne Roliert." First Part. Paiia, 1840. 

*7. " List of Plants gathered dnrina; a abort rmi to Iceland in 1846," 
'by Charles C. Babington, M.A., F.L.S., &e. Trans. Bot. Soo. Edin., 
Tol, iii., part L, p. 15, 1848. 

8. MUUer in Nova Acta Nat. Cor., toL iv. p. 203 and leq., contains, 
according to the Bdishnigh Cabinet Library volume on Iceland, p. 3S2, 
tii6 _firit published list of Icelandic plants. 

9. QrasaMedi, hj DistriktB-Eirargns Sveinn Prison, who wrote about 
tlie jear 1800, and who lived in the vicinity of the £^ugj4 volcano in 
the south of Iceland, 

10. Gliemann's " Qeographische Beschreibong von Island " (Altona, 
1824), is said to contain the fnllest list hitherto published of Icelandic 
plants, being chieflv compiled bv Morck, a companion of Kotzebue in his 
circanmaTigation of the globe [according hi the Bdin. Cabinet Librarj 
volume on Iceland, p. 382]. Pp. 136-148 and 171-183. Gliemann's 
list wonld appear to exceed that of Zoega, Hooker, and Mackenzie by 
about 100 species of Fhaneroguns and as many Cryptogams. 

11. A. J. Retzios' " Plorte Scandinavice Prodromus," enumerating 
the plants of Iceland, along with those of Greenland, Sweden, Norway, 
Denmark, Lapland, Finland, &c. : published at Leipzig, 2d ed. 

12. Evening's " Plora Ulandica. 

13. Mohr "Fopsiig tilenlslandskNatnrhiatorie," Cspenhagen, 1786. 

14. List of Icelandic Plants (Fishes and Birds), with their Linniean 
names, by Olaf Olafsson, in Truks. of 1st Literary Sociejhr of Iceland. 

15. On the Cultivation of Trees in Iceland, l^ Jon Petnrsson, in the 
above-mentioned Transactions. 

16. Eoonomical Travels tbroagh the North Parte of Iceland, by Olaf 
Ola&son, 2 vols., 4to, 1780 ; containg an essay on the Icelandic " ^nrtur- 
brand " (which illustrates ihe fotail flora of Iceland), The most recent 
information regarding this form of lignite may be found in 

*17. "PhyaiBch-geographische Sldzze von Island, mit besonderer Rnek- 
sicht aof Vnlkanische ETScheinongen : abgedruckt ans der Qdttinger 
Studien," by Baron Sartorins von WalterBhauseu. Obttingen, 1847. 

18. "Snotru AfhaudlingomdetilMenneekefodebmgeligeTanguler." 
by Dr juris M. Stephenson. 

1ft " Grasnytjar," hj Sira (Eev.) Bgom HaldirBSOn. 

20. Madame Ida PfeifTer's " Jonmey to Iceland, and Travels in Nor- 
way and Sweden." 6vo. London, 1852. 

•21. " Iceland : or a Journal of a Bcsidenca in that Island during the 
years 1814-15." B^ the Rev. Ebenezer Henderson, D.D., Ph.D., Mis- 
sionary of the British and Foreign Bible Society. 8vo. Edinburgh, 
1818, 2 vols. References will be found to the " Surtoibrand " in vol i., 
p. 195; voL ii, pp. 11, 80, 104, 113, 116, 125; to present and former 
forests in vol. i., pp. 10, 137, 224 ; vol, ii., p. 74 ; to drift-wood, in 
vol. ii., p. 130 ; to agriculture, in vol. L, p^. 11, 122, 136 ; and to other 
subjects connected with Icelandic botany m vol. i., p. 161 [Angelica]; 
vol. i., p. 307. [Melnr com— Elymus arenarius, L.] 

T most important of the foregoing Floras or 

1. Zoega . . 1772-76 7- Hjaltalin . . 1830 

2. Mohr . . 1786 8. Vah! and Robert 1835-40 

3. P&lsson . . 1800 ft Edinburgh Cabinet 

4. Hooker 1809-13 Library . . 1840 

5. Mackenzie . 1810-11 10. Babington . 1846-48 

6. Oliemann . . 1824 II. Lindsay . I860 
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On a Riae of the Coast of the Firth o/ Forth within the 
Hietorical Period. By Aechibald Qbikie, F.R.S.II, 

F.a.s, 

The existence of a series of littoral deposits above the pre- 
sent high-water mark, along the shores of the Firth of Forth, 
has long been familiar to the geologist. The npraised beds of 
sand and gravel, with shore shells, which oeour At the Friggate 
Whins, between Leith and Portobello, h&ve been described by 
Mr Msclaren, as well as other similar strata that fringe the 
coast westward as far as the mouth of the River Avon. At 
the Friggate Whins, which may be taken aa a kind of typical 
example, we are presented with a low blnff rising from high- 
water mark, and then sloping upwards at a scarcely perceptible 
angle to anotber and higher clifi; which varies in oatline and 
in its distance from the shore. The first low escarpment con- 
sists of various well-bedded alternations of sand and grave! 
full of the ordinary littoral shells. The nearly level plain 
between this escarpment and the inner one represents the old 
beach, while the inner bluff marks the sinnous cliff line against 
which the waves broke previons to the last upheaval of the 
land. The base of the inland cliff is somewhere about twenty- 
five feet above the present sea-level ; and the space between 
its base and high-water mark consists of strata of sand, gravel, 
and shelis, exactly similar to those which are now forming at 
the base of the outer cliff between tide marks. The inference 
is therefore incontestable, that, within a comparatively recent 
geological period, the land here has risen twenty or twenty-five 
feet above the level of the sea. I propose in this paper to 
show that this elevation is not only one of the latest geolojj^cal 
changes of this district, but that it has actually taken place 
since man appeared on the shores of the Forth. 

In the course of some recent examinations of the aliurial 
deposits of the water-courses of Mid-Lothian, I had occasion 
to visit the lower reaches of the Water of Leith. In tracing 
the alluvial plain of that stream, I found that the raised beach 
just referred to fringes the banks of the river, as might have 
been anticipated, and that it extends southward beyond the 
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outskirts of the town of Leith. It has been Iftid open in an 
interesting section in the sand-pit on the south side of the 
Junction Koad, close to Bowling-Green Street. The strata 
here exposed lie about twenty-five feet above high>water mark, 
and are nnequivocally those of the raised beach. They closely 
correspond to the deposits along the shore between Leith and 
Portobello. In examining tiiem, I was accompanied by my 
friend and colleague Dr Young, who has assisted me in nearly 
all the observations detailed in this paper. We found that, 
in addition to the ordinary contents of raised-beach deposits, 
they include others which have not hitherto been observed, 
and which give a clue to the date of the last rise of the land 
in this part of Scotland. 

The section in the sand-pit presents the succession of strata 
shown in the subjoined diagram. The lowest bed (1) visible 
is one of coarse gravel or shingle, the pebbles being i^l well 




Section of Sand-pit, Juoction Road, Leith. 

rounded, and looeely cemented in a sandy and somewhat fer- 
ruginous matrix. (2) Is a bed of fine white sand, about six 
feet thick. It is full of false bedding, the diagonal stratifica- 
tion being beautifully exhibited by the alternations of darker- 
and lighter coloured layers- Its upper surface is irregular, 
and is overlaid by a well-marked seam (3) of sand and gravel, 
which averages about sixteen inches in thickness. Its lower 
part is gravelly and ferruginous. This stratum is covered by 
three or four inches of a stiff greenish clay (4), which contains 
numerous p^endioular (sometimes dichotomous) ferruginous 
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pipw, probattly marking the remains of the stems of plants.* 
This stratom passes up into a hed (5), about six feet tiiick, of 
dark silt or sandy clay well stratified, having thin lenticular 
interlaminatiouB of sand, with occasional oyster-Talves, a fev 
stones, and fragments of bones and pottery. The upper part 
of this bed becomes more sandy, and gradnates into the super- 
iucnmbent stratum, of brown sand (6). The highest bed of 
the section (7) consists of stratified sand and shingle fall of 
littoral shells, and some of the stones having balani still 
attached. The irregular deposit (marked h in the diagram), 
which rests nnconformably upon the edges of the strata just 
described, is a mass of loose humus, which has been thrown 
down here at no distant date, perhaps to fill up an irregularity 
of the surface. It is full of stones, bricks, bones, pieces of 
earthenware, tobacco-pipes, &c., and its origin is sufficiently 
explained by a large board a few yards distant — " Rubbish 
may be laid down here free." 

It is with the stratum marked 5 that we have chiefly to 
deal. But before entering into its details, I would dwell 
pointedly on the fact that it is a regularly stratified deposit, 
with thin parallel interlaminatioas of sand and clay ; its 
oyster-valves and stones lie horizontally, and it passes upward 
by gradations into brown sand, which is covered by well 
stratified shell-sand and gravel. It cannot for a moment^ be 
confounded with the dark earth h, in which no trace of strati- 
fication can be detected, and which, moreover, rests on the 
edges of the other deposits. Whatever may be the contents 
of this bed of silt, they are undoubtedly of contemporaneous 
depo8iti<m ; in other words, all the materials imbedded in the 
stratum were laid down at the same time with the stratum 
itself. And that this deposition and arrangement were effected 

* I have leen limilar pipei prodaced ia the ctij below ■ peat bog, bj ths 
decompoiition of tbe niti of iroa TDond the rooti of plants, tbe bark becoming 
cruited with tbe oxide, and eTentoallj replaced bj it, while tbe IntemU woodj 
nutter bas diaappeared, leaving only a Mt of branching pipes to repreeent the 
root* and rootlatg. When I first mw the pipes in the sand-pit at Leltb, thsy 
appeared to me to resemble aoDellde barrows; bat a more careful search 
showed that thej not nnftrequentljr branched, and that thej could hardly be of 
other than vegetable origin. Thej maj have arieen when the stream flowed 
OTM the olaj, on which a scmbby and aaml-aqiiatic vegetation grew. 
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tranquilly by the tides, is abundantly maDifest from the strati- 
fied aspect of the bed as well as from that of the sand which 
covers it We see its exact counterpart, indeed, along the 
shores of the Firth at the present day. The dark sandy mad 
which covers such extensive flats between tide marks at Leitb, 
if elevated, would give us just such a deposit as that of the 
sand-pit. At the mouth of the Almond, the same muddy silt 
is now forming, and there the observer may notice patches of 
sand blown across the mud after the recession of the tide, and 
covered with a thin muddy pellicle by the next influx of the 
mingled water of the sea and the river. Such lenticular 
sandy layers in like manner represent those which occur in 
the dark silt of the sand-pit. To complete the parallel, we see 
along the muddy flats frequent fragments of bone, pottery, 
and pieces of stone, which are gradually covered over by the 
alluvial deposits. Similar fragments occur in the sand-pit, 
and to their nature, and the inference to be deduced from 
their occurrence there, I shall now advert. 

The pieces of pottery fonnd by Dr Young and myself were 
of two kinds ; the first and most abundant were of a pale 
yellowish-grey colour, from two to nearly six lines in thick- 
ness, and of a firm, compact, but somewhat granular clay. 
They showed no glaze, but had a rough exterior and a rounded 
form, like fragments of a flagon or urn. All the pieces we 
obtained occurred in the space of two or three yards, and 
might have belonged to one vessel. We also found, however, 
one or two fragments of a thinner and finer kind of pottery of 
a red colour, and coated with a pellicle of greenish glaze. 

Having obtained as many fragments as could be gathered 
after a carefal search during two visits to the sand-pit, we 
submitted them to Mr M'OulIoch, the cnratK>r of the Scottish 
Antiquarian Museum, requesting his opinion before informing 
him where they had been found. He at once pointed out that 
they strongly resembled fragments of Soman pottery ; and he 
Btated, that if found near a Roman station, he would have no 
hesitation in pronouncing them to be Koman. He further 
conrteoosly assisted ns to compare them with pieces of un- 
doabted Roman workmanship in the museum. The resem- 
blance was so complete, that one could easily have believed 

NBW SBBIBB. ^VOL. XIV. ITO. I. lULT 1861. O 
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that the firagmenta Trom Leith had formed part of one of the 
broken jars, vhich, however, had been dug up along with other 
Roman remains at NewBtead, in RoxborgbBhire. We have 
no doubt, therefore, that the pieces of pottery embedded in 
the elevated littoral silt of I^ith are of Komau origin. 

Along with these remains occurred numerous fragments of 
the bones of some ruminant, apparently a deer.. With the 
exception of a broken tibia, all the pieces were of small size, 
like little chips and splinters. There occurred also, as no- 
ticed above, a number of ferruginous pipes of irregular size 
and form', occasionally branching.' I have found similar pipes 
in the clay of the Fortobello brick-works, where they are 
associated' with branches of hazel, thorn, oak, beec^, &c., and 
hazel nnte. They arose, probably, from the decomposition of 
ferruginous soil round the decaying stems of plants, though 
they sometimes resemble annelide burrows. 

I hare just shown that. the bed of silt in which these 
remains occur is a truly stratified deposit, formed by water^ 
exactly as a similar silt is being laid down on the shores of 
the Firth at the present day. The occurrence of stratified 
shell-sand and shingle above this silt proves that it vi&b a 
littoral deposit; and the inference is irresistible, that the land 
here has risen about 25 feet since the deposition, of these 
littoral stratei). Further, the existence of fragments of Roman 
pottery in the silt shows us that the deposition of these up- 
raised strata was going on during the Roman occupation of 
Britain, and therefore that this rise of the land has taken 
place since the time of the Romans. 

This may seem, indeed, a startling deduction, when we con- 
sider the comparatively large increase of land which it, de- 
mands, the short interval it allows for the process of eleva- 
tion, and the silence of historians as to any such change of 
level. But these objections are only negative, and cannot he 
entertained in the face of the clear positive evidence of the 
raised beach itself. Tliey are, besides, more apparent than 
real. The rate of elevation, if spread over 2000 years, would 
not be half so rapid as the rise of Sweden at the present day. 
The upheaval, however, was. more probably effected dnriog 
the earlier centniie^ after the Roman occupation. But even if 
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ve suppose that it had beeiL completed by the fourteentli or 
fifteenth century, and that the land has remained st^tioiiary 
ever since, the rate of riae would then he no more than 2 feet 
in a hundred years — a rate geologically q^uite probablef 
and enfficiently slow to escape observation during the barba- 
rous middle ages. The absence of any record of a change of 
level could not therefore be naed as a valid argument in this 
question. But the change has really not passed unobserved ; 
and I shall immediately refer to corroborative testimony front 
the researches of the archteolo^t. 

A more serious objection would be obtained if it could be 
shown, that, over the area which I assert has been gained 
from the sea since the time of the Romans, there hare been 
found the undoubted remains of Roman buildings, which seem 
to have been erected at least above high-water mark. Such 
an objection, if clearly established, would indeed involve the 
subject in great difficulty. We should then have to weigh the 
evidence of the saiid-pit against the testimony of the exhumed 
buildings. And yet, bearing in mind that the operations of 
nature are uniform and certain, and that those of man viKj 
Iw guided only by his own caprice, we should be compelled to 
decide in favour of the geolo^cal rather than the antiquarian 
. evidence. But no such difficulty really exists. Since the 
examination of the sand-pit at Leith, I have visited all the 
localities along the shore where Roman remains are known to 
have existed, and I have found no authentic evidence that in 
any way militates against the recent elevation of the laud, 
bat, on the contrary, several facts that tend to confirm it. 

In thus testing tho conclusions derived from the littoral 
deposits of Leith, by a reference to the actual position of Ro- 
man sites, Dr Young has examined with me the shore of the 
Forth from Inveresk to Cramond, and the line of the Roman 
Wall from Carriden to Falkirk. At Inveresk, where a Ro- 
man town existed, all the remains, so far as we could discover, 
were found on the riilge 60 or 70 feet above the present high- 
water mark. The site of Fisherrow must at that time have 
been a flat of sand and silt, exposed between tide-marks. 
We can attach no value to a vague tradition of the discovery 
of a " Roman bath" at that village. The sea at high-water 
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moat have washed the foot of the heights of Inveresk, on 
which the towo stood, aBOending far op the vallej of the Esk, 
and making the month of that mer a safe and commodions 
harbonr. Had it not been bo, it is difficult to see how the 
Bomans should have made choice of snch a shoaling estuary 
as that of the Esk, and hare planted their town on an incon- 
venient narrow ridge, at Some distance from their harbour, 
when a broad opeii plain lay along either side of the river, 
and skirted the shores of the Firth. Bat we see at once the 
expediency of the choice, if we allow that in their days the 
flat plain was covered by the sea at high-water, and that they 
bnilt their houses along the only space available here — 
namely, the declivity that overhung the beach, whence they 
commanded a wide view of the sea towards the north, and of 
the wild bosky country that stretched southwards towards the 
Pentland Hills. 

From Inveresk the shore westwards must have had a greatly 
more sinnous outline than that which it exhibits at the present 
day. The old coast line is still well preserved at several 
points ; and from its remains we can easily see how varied and 
broken must have been the configuration of the coast, which 
now presents scarcely any modifications of its long sweeping 
lines. At Portobello, for example, the sea ran up the valley 
of the Friggate Burn, and hom washing the stifi* boulder clay 
that formed its banks, probably produced the finely stratified 
clay which now lies along the sides of the valley at the brick- 
work, and contains trunks and branches of still indigenous trees, 
with shells of the Serobicularia piperala. A Koman road is 
believed to have crossed near the mouth of this valley, running 
by Jock's Lodge, the northern outskirts of Edinburgh, and 
Davidson's Mains, to the station at Cramond. This road, at 
its seaward portion, lies above the limit of the gained land. 

Passing still westwards we reach Leith, which, at the period 
of the Soman occupation, seems to have been a muddy flat, 
only laid bare by the recession of the tide. The extent of 
ground then covered by the sea must have been great, for 
the tides rose up the valley of the Water of Leith towards 
Canonmills. There is no record, however, of this inlet having 
been used as a Roman port, nor do we encounter any other 
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remains of that period until we reach Cramond, at the mouth 
of the BJver AlmoDd. 

To one who Btande on the rising gronad abore that village, 
and looks seaward, it seems as if no more inconvenient part of 
the coast could possibly have been selected aa the site of a 
port. A wide drearj expanse of mnd stretches along the 
shore, and extends oatwards for wellnigb two miles at its 
broadest part, across which veasela even of light burden can 
only venture at foil tide. The river channel is narrow and 
shallow, and a little way up becomes rocky and stony. And 
yet this inlet is recognised as Alaterva, the chief harbour of 
the Romans on this part of the coast of Britain. We most 
remember, indeed, that the River Forth is constantly bearing 
down mud from the higher grounds, depositing it along both 
shores of the Firth, but especially on the south side. Eighteen 
centuries must undoubtedly have witnessed some change from 
the gradual silting up of the estuary. But this process of 
change is a very slow one. Even allowing the greatest depth 
of sediment to have accumulated compatible with the small 
amount carried in suspension in the water, and with the action 
of the tides and currents of the Firth, the depth of silt which 
has accumulated since the time of the Romans cannot, I 
think, have been by any means so great as to have converted 
what appears to have been the most commodious inlet along 
the coast into a difficult and dangerous shoal. But be this as 
it may, there can be no doubt that the mouth of the Almond 
would be greatly improved as a harbour if the sea rose in it 
to a greater height. If we admit that the land here was 
20 feet lower when the Romans occupied the country, then 
we cannot fail to see that they were fully justified in making 
it their chief port, for it would unquestionably be the best 
natural harbour along the whole of the south side of the 
Forth. 

The coins, urns, sculptured stones, and other remains which 
havejbeen found so numerously at Oramond, fully attest its 
ancient importance. The remnant of a harbour has also been 
detected here. It is greatly to be regretted, however, that in 
these, as in other instances of archaaological discovery along 
the coast, no record appears to have been kept of the exact 
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spots on which the Tetnains were found. We only know that 
the ijoays which the RomanB built aloog the sea-margin baye 
been found on what is now good dry land. No relic of the 
Soman period is now visible here. A rock, indeed, called the 
" £agle Rock," or " Hunter's Craig," ia shown with the alleged 
effigies of an eagle farred on its eastern front, a little above 
high-water mark. Antiquaries have grown eloquent at the 
sight of this relic of the creative genius of the old legionaries. 
But the carving has really about as much claim to be consi- 
dered Roman as the famous Freetorium of Jonathan Oldbuck. 
In a niche of the soft sandstone crag stands a rude figure, as 
like that of a human being as of an eagle, with a very short 
stump by way of legs, surmounted by a long and not very 
symmetrical body, on one side of which an appendage that 
may be an arm, hangs stiffly down, while the corresponding 
one shoots away up at an uncomfortable angle on the other 
nde. Xdke other carving on the shores of the Forth (as the 
figure near Dysart, and Queen Margaret's footstep at South 
Queensferry), it must take rank among the handiworks of idle 
peasants or truant schoolboys. 

The next point westwards where we meet with traces of the 
Roman occupation is the commencement of the Wall of Auto* 
ine at Carriden. From this point the line of the^vall rons 
on the summit of the high bank that overlooks the Firth 
westwards to beyond the village of Folmont Its position at the 
Kerse toll-bar was pointed out to us by a farm-labourer who 
dug through the soil in a level field on the npper edge of the 
great Carse, and showed the position of the large flat stones 
which formed the foundation of the wall. From this locality 
the wall again ascended to the higher ground, passing west- 
wards by Falkirk and C&melon, and then receding from the 
shores of the Forth. 

From Falkirk seawards, the ground forms a great expanse 
of flat alluvial land, called the Carse. No one can doubt that 
this tract has been gradually gained from the sea, and that 
the tides must at a comparativly recent period have washed 
the heights on which Folmont and Falkirk stand. One anti- 
quary even asserts his belief that this tract may have been 
formed unce the days of the Romans. He alleges, in support 
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of this opinion, that near Camelon, on the banks of the Car- 
ron, at the inner edge of the Carse, the remains of the Roman 
FortQB ad Yallam, consisting of walls, houses, and docks 
existed down to the last centur;, and that an ^chor was dug 
np in the same locality,* ,,•.■'. 

This independent testimop^ corroborates .in the most satis- 
factory manner the geological inference already stated in this 
paper. X visited the site of the ancient Camelon, and found it 
lying at the foot of the old coast line-r-a wavy line of bold 
bluffs, similar to but considerably higher than those of the 
Friggate ^Vhina. It required no force of Imagination to pic- 
ture the sea ri»ng to the base of these cliffs,, and ascending 
the valley, of the Carron, with Koman galleys winding up the 
estuary, or anchored in the harbour of the long forsaken and 
forgotten Portus ad Vallum- 
Having shovn that the coast at Leith has risen 25 feet 
or so since the Soman invasion, it by no means follows that 
the coast along other portions of the Firth of Forth, and of 
the east of Scotland generally, has been elevated to the same 
amount. Nor is it necessary to the truth of the conclusions of 
this paper, that the west coast of Scotland — as for insttuice 
at the termination of the Wall of Antonine — should be proved 
to have experienced any eleva^ory movement at all. 

Such movements are local in action and variable in amount, 
80 that geologically there is no reason why the amount of rise 
may not have lessened towards the west, until in the Firth of 
Clyde it ceased altogether. No one can examine the shores 
of our country without becoming convinced, that they have 
been raised, not by equal and uniform elevations, but by a 
general upheaval which varied greatly in amount in different 
localities, and was even interrupted by long intervals, during 
-which the land appears to have remained stationary. - Hence 
the raised beaches occur at different levels, above the present 
shore, and even the same line of upheaved littoral deposits 
may be proved to be actually higher at one point than at 
another.t 

• Stewart's " Caledonia Romsias" p. 177. , , , . 

t It ia a oorioiu fact, tbat during Uie oseillationi which accomptuiieil the de- 
podlioD of the carbouifcroiu rock* ia cautral Scotland, a great lDe([tuUtty ap- 
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In conclusion, aa some of ihe more widely known geological 
researchea of the last tiro or three years have been directed 
to the history of primXTal man, every additional fact that 
tends to place in a clearer light the relations of our race to 
the later physical changes of the land acquires at present a 
pecnliar significance. The object of this paper has been to 
show that the last elevation of part of Britain has not only 
taken place since the island was inhabited by man, but even 
since it was invaded by the Romans. The extent of this ap- 
heaval has been at one locality as much aa 25 feet — a large 
amoont of change to have taken place qnietly and onob- 
served dnring a period of less than eighteen hundred yoars. 
In the centuries that preceded this elevation other changes 
of equal or even higher magnitude may have been going on, 
possibly with a still greater rapidity, after man had become 
an inhabitant of these islands. Some caution therefore is 
needed, lest the extent of the geological changes which,he has 
witnessed should lead us to assign to man, as an inhabitant of 
Britain, a higher antiquity than he can justly claim. 



On Nah-O'boro-eal^te and another Borate occurring in the 
Gypsum of Nova Scotia, By Henbt How, Professor of 
Chemistry and Natural History, King's College, Windsor, 

N.S. 

About three years and a half ago, I showed die existence of Natro- 
boro-oalcite in the gypBum of Windsor, N.S.* I was not aware at 
that time that Dr Hajes of Boston, U.S., had announced his convic- 
tionf that the soda which had been attributed to this mineral was an 
impuritj, and had given, as the true expression of the composition of 
the pure mineral, the formula CaO 2 BO, + 6 HO. Had I known 
this, I should have adverted to the probability of bis mineral 

pwn to have ezitMd bctwMO tba rate of ■obmargsnce tn the eut of tha conn- 
try and that Id tha wait. Daring the Lower Oarboniferoua period (m T bars 
ihnwn elMwhere), the area of Ihe Lothlana probahly tnbeided levaral thoiuand 
feet more than the dlitrlel now occnplM by the conntlea of Lanark and Ayr. 
— See Quart. Jotim. Otol. Soc, vol. xrL p. 312. 

* Edin. New Pbiloeophical Jonrnal, July 18G7. Sillunan, Sept. 18117. 

t SUlimaB, Kov. 1861, p. 06. 
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(Hayesine, Dans) constltutmg & distinct species from Katro-boro- 
caicite, wbose existence seems to be sufficiently established bj tbe 
repeated Bnding of not verj dissimilar quantities of soda in analyses 
of specimens from two of its three localities, as seen in tbe following 
list, wbiob contuns all t^e ana^ses I have been able to find :— 

BO,. Cta. HO. NaO. KO. SO*.- Nad. Bud. 

Pero, . 4611 18-89 Sfi-OO Hayel* 

Totcany, . fil-136 20-66 26-SB Bnthi* 

Fero, . 49-60 10-90 26-BO 8-8 Dlsit 

. 49-M 17-70 2600 8-8 „ t 

„ . 45 46 14-32 8-22 0-61 MO 2-65 32 Dick* 

„ . 4370 1311 36-67 667 0-83 SuDm.* 

„ . 47-26 lB-98 26-46 986 0-4S 098 AadeTwmf 

Hava Scotia, 41-97 13'S6 34-3» 836 1-29 UgO 0-04 H. How* 

„ 44-10 14-20 34-48 721 „ 

In the account of tbe analysis by Anderson, the quantities of soda 
and sulphuric add, as given above, are reversed ; from the conclu- 
sion drawn by tbe' author, this is evidently a typographical error. 
As regards the amount of water present, no mention is made, in 
any case but my own, as to tbe temperature at which the sabstancB 
was dried ; in my analysis the mineral was aii'-dried. The soda, it 
will be observed, is a constant ingredient, in pretty uniform amount, 
in all but the first two analyses ; and in my, examination as stated 
at tbe time, the mineral was washed, for the second analysis, with 
cold water till all sulphuric acid was rejnoved. 

From tbe preceding data tbe following formulfe have been de- 

CaO2BO3 + 6H0 .... Hayes; 

NaO 2 BO3+2 CaO, 3 BO, + 10 HO. Ulei ; 

Na0 2BOj+2CaO, 3 B0,+ 15H0. H. How ; 

NaO 2 BOi+2 (CaO 2 BOJ + 18 HO. Eammelsberg ; 
all referring to a mineral found in rounded masses, consisting of 
interwoven fibres, opaque, snow-white, and of a silky lustre. 

The mineral to which I would now draw attention was found in 
ibe same quarry aa tbe preceding, at a distance of about 100 yards, 
and at about 20 feet lower level, snd also associated with glauber- 
salt, which, it is worthy of notice, is generally met with here, accord^ 
ing to tbe quarrymen, in narrow seams at tbe line of junction of tbe 

* Dana'i Mia., 4th ed., p. 394. 
t Liebig nod Kapp'i Jabrb. 1849, p. 780. 
X Silllman, Sept. 1866, 3d Supt. to Duia'a Hio., p. 6. 
I Proc. Phil. 80c. Glwgow, Feb. 1863. 
MEW SEBIBS. VOL. IIT. NO. I. — JULY 1861. 
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"hard plaster" (anhydrite) with the " soft plaster" (gypBom), I 
detected it in the form of an opaque white substance without lustre, 
and, to the naked eye, devoid of ciystallina strDCtore, in cakes and 
somewhat rounded masses, rarying in size from that of a small pea 
to that of a bean ; these masses lay between gypsum and crystals of 
glauber-salt, taking shape from the crystals of the latter on the side 
next to them, and, when detached from them, leaving their faces, as 
it were etched, and sometimes the crystals were penetrated to a 
considerable depth by the imbedded borate. The mineral is very 
soft, H= 1, but coherent, tasteless, slightly tough between the teeth, 
fuses readily before the blowpipe to a clear bead, insoluble in 
water, soluble in hydroohlorio acid. As found, or very soon afier 
being brought home, it lost by exposure to the air, — 

Water = 18-36 per cent, 
and the air-dried substance gare the following results on analysis ; 
the water was determined by ignition ; the lime, magnesia, and aul- 
phnric acid in one portion of the so dried residue, and the soda in 
another, after its treatment with fluor-spar and sulphuric acid for 
elimination of boracio acid, which was, of course, estimated by de- 
fieieoey: — 



Snlphnrio a(ad, . 
Hagneaia, 
Water, . 
Boiacic acid, 

1000 
The quantity of mineral obtained did not permit me to make more 
than one analysis and retain a little as a specimen for identiScation ; 
but these results, as well as the characters already mentioned, and 
the crystalline structure to which I shall presently advert, are, I 
think, sufficient to bhow that it is specifically distinct from Natro- 
boro-calcite (see analyses, p. 429). On the assumption that the 
magnesia and sulphuric acid are accidental, and that the latter is 
combined with the former, and with a quantity of soda equivalent to 
that of the acid not required by the magnesia, I have calculated the 
preceding results (i.) after making these deductions, and at the same 
time taking away the amount of water necessary to render the 
MgO SO,=MgO SO, + 7 aq. (the hydrated sulphate of soda wonld 



Dcillizedoy Google 



occurring in the Oyptum of Nova Scotia. 115 

vi course, become anhydrous on exposure to dry &ir) ; the rMultS 
then become : — 

Oxygen, Batio. CalculatioD. 



Lime, . . 15-55= 4 44 3-08 S C&O 84 15'46 

Soda, . . 5-61= 1-44 1 NaO 31 5-77 

Water, . . 19'72=17-52 1316 12 HO 108 20 11 

Bontcio acid, . 5910 = 40-47 2810 9 BO, 311-1 58-48 

99-98 flSM 100-00 

— correBpondiiig to tbe fonuola, 

NttO, 3 CaO, 9 BO, + 12 HO. 
I am ver; well aware that it is unsafe to base a formula apon a 
single analjBia, especially of a mineral substance, and moat eape- 
oially after making deductions as above, and I cannot, in this case, 
insist on the one brought out, but it is not anomalous. We find 
rather complex combinations both in the natural and artificially 
formed compounds of boracio acid; thus, 

Hydroboracile,'=3 Ca6, 4 B0,+ 3 MgO, 4 BO3+I8 HO, and 

Larderellite,* ^NH^O, 4 B0,+4 HO ; 
while Laurent describeBt a Balt = 6 NaO, 24 B0, + 52 HO, and 
Bose onet = 3 CaO, 5 BO, when ignited ; and it is a little curious 
that the formula given above includes the soda compound corre- 
sponding to Larderellite and the salt of Bose— 

NaO, 4 BOj+3 CaO, 4 30^+12 «q. 
I mentioned that the mineral presented no appearance of crystalline 
Btracture to the naked eye. Not having at hand, at the time I was 
at work upon it, a sufficiently good microscope, I sent a portion of 
the mineral to Professor Robb, of the University of I^ew Brunswick, 
at Fredericton, with a letter stating my results and my doubt as to 
the substance being crystalline. I received this answer — " In spite 
of your odd formula, the mineral just as I got it, untouched and 
unwashed, is perfectly crystalline in every particle. A good poWer 
is required ; but with a magnifying power of about 360 diameters 
there is no difficulty, the form comes out as sharp as possible. The 
crystals are excessively thin translucent tables or plates. They 
have a rhombic outline, and the angles probably = 80° or more, 

* DaDB'i Mid., 4th ed., 391, 39B. 

t Lieblg and Kopp's JahrMbericht, 1819, p. 226. 

X Ibid., 1S42, p. 313. 
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Owing to their exoessiva thumeu I eoold oot wy whether they 
eonld be called ri^t or oblique rhombic prisms ; I suspect the tatter 
from vulogf. Bj cue the ' Tiza' (yatro-boro-calcite) can be 
ahowD to consiat of lerj fine prisma, sharp, angular, and long, but 
too fine for me to state their form. The diameter was less than 
■OOllSof anEnglkb inch. The long prismatic needles of the Tiza 
an in great eontrast to the broad tables of the recent mineral in 
jour last letter ; of that the plates are about '0048 of an inch &om 
tide to side, hut some are a little larger, others a little smaller. In 
some f ou see regular clearoge — that b, a small rhomb chipped out 
of one side. As far as form goes, therefore, it would seem to be a 
distinct and definite species. I presume it was formed in a dij 
place, for the angles were quite sharp. The connection between 
these borates and sulphates of lime and sulphate of soda is very 
curious." 

I ma; state that I had subsequently the opportunity of appre- 
ciating the great accuracy of this description of the appearance of the 
two minerals. 

Arguing from the chemical composition, which, however, may 
not be quite established, and the crystalline structure, I conceive the 
mineral in question to constitute a new species, and I propose for it 
the name of Cryptomorpbite (xfmerK ocoultus, and p.o^Ti forma), in 
allusion to its microscopie crystalline structure. 

The truth of the last sentence in Frofeesor Robb'a letter ia Tery 
apparent. In my former paper -on the subject, I adverted to the 
existence of fiatro-boro-caleite in the g;psum here, as confirming 
Dawson's theory of the origin of the rock from the action of volcanic 
waters on carbonate of lime. It is interesting to observe that 
Buchi* found the same (?) mineral, with other borates, in the 
lagoons <^ Tuscany. The hydrated condition of both the borates 
found here, and of the associated sulphate of soda, shows the actios 
of water; but that of ordinary sea-water would not aecouut for the 
presence of boracic acid. As regards the soda, the sulphate and 
borate of lime were probably the substances originally present, and 
chloride of sodium in water being introduced might remove part of 
the calcium as chloride, and furnish borate and sulphate of soda. 
It is confirmatory of this view that a small quantity of rock<aalt in 
crystalline grains has recently been found in the gypsum. 
* Dana'f Min., 1th ad., pp. 391, 396. 
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On Cfyrolite oeeurring with Catdte in Apophyllile in the 
Trap of the Bay of Fundy. By Heney How, Professor of 
Chemistry, &c., King's College, Windsor, Nova Scotia. 
The minenil g;rolit« was Srst described hj Ttofoesor Anderaon 
of Gla^w,* as a new species from the Isle of Skjre ; it b stated by 
Gr^ and Lettsom'l' to occur witboot doubt at two localities in Green- 
land, and according to Heddle at Faroe. The only other notice of 
it that I am acquainted with is by L. Scemann, who mentionsl that 
be examined a specimen — no locality being given — mixed or inter- 
laminated with pectolite, and suggests that this mineral, losing its 
alkali, becomes gyrolite, and, losing its lime, becomes okenite. No 
other analysis than the original one of Frofessor Anderson has, I 
believe, been published; the following account of its occurrence 
among the minerals of Nova Scotia shows it in such asBOciations ae 
affords a mode of explaining its origin by chaoge in apophylhte. 

I met with it in Annapolis Co., K.S., some 25 miles S.W. of 
Cape Blomida, between Margaretville and Fort George, on the sur- 
face of fractured cryGtalline apophjilite, and, on further breaking 
the mass, a good many spherical concretions of pearly lustrous platea 
were obserred in the interior, of sizes varying from that of a pin'a 
head to nearly half-an-inch in diameter ; their outline was well 
defined, and the external characters, as given by Anderson, were 
recognised on examination ; it afforded the following results on 
analysis :— The mineral was ignited for water, and the residue 
treated with hydrochloric acid, the resulting dried silica was weighed, 
and then fused with carbonated alkali, and the weight of the small 
quantities of alumina, &g., bo separated, was deducted from th&t of the 
first silica. I place my numbers by the side of those of Professor 
Anderson, and give the calculated percentages for his formula :~- 
H. }I. Andenon. 



Potass, . . 


, 180 




Magnesia, 


. 008 


0-18 


Alumina, 


. 1-27 


1-48 


Lime, . 


. 29-9« 


33-24 


Silica, . 


. Sl-90 


5070 


Water, . 


. 1605 


14-18 



32-26 aCaO =56 
62.18 28iO3 = 90-6 
13-35 8 HO =27 



99-85 99-78 9999 173-6 

* Tniu. Roy. Soa. Edin., nod Phil. Mag. Feb. 18G1. 
t MumU of Hmeralogy, p. S17. 
X Vint Sopp. to Duia's Minenlogy, p. ; SiUimaii, Haj 18SG. 
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and a general accordance is obserred mifiBcient to show the identity 
of chemical compositioQ in the minerals examined ; the small quaa- 
tit7 of potass present in m; specimen probably modified the blotr- 
pipe characters a little, as I found it not to exfoliate completely, 
and it fused without anj difficulty, and even with some boiling. 

Some of the nnmerous cavities in the apophylUte were empty, 
0ome entirely filled with gyrolite, and in others separate plates of 
this mineral were standing edgewise, leaving vacant spaces, while, 
upon and by the side of the plates wese in some cases rhombohedral 
crystals, which proved to consist of c^ctte, and were sometimes 
present alone in the cavities, which varied from being quite shallow 
to half-an-inch in depth. It is mentioned by Anderson that gyro- 
lite occurs associated with stilbite, laumonite, and other zeolites, 
and is sometimes found coating crystals of apophyllite. 

The dif^ence in chemical composition between apophyllite 
and gyrolite is very well seen on eomparing the respective theo- 
retical percentages of their constituents ; thns, 

8iO,. CaO. KO. HO. 

Apophyllite, =32-70 2600 iW 16-70-f-HF variable; 

Oyrolite, =52-18 32-26 ISfiO; 

and the existenoe of the calcite in the cavities seems clearly to show, 
that tiie gyroUte is formed from the apophyllite by the action of the 
watw which deposited the carbonate of lime, reacting on the silicate 
of potass, and dissolving out at the same time the fluorine or fluoride 
of calcium ;* trial was made for fluorine on two fragments of the 
gyrolite, and no evidence of its existence obtained. 

REVIEWS A^a) NOTICES OF BOOKS. ' 



The Quadrature of the Circle : Correspondence between an 
Eminent Mathematician and James Smith, Esq. 

This is a beautiful book, both inside and out. It is a goodly 
octavo volume, printed in a type which does inflnite «edit to the 
Liverpool press ; and the binding, too, is mauve, — such a pretty 
colour I On opeuing the volume, and begmning at the beginning, 
we found page 1 occupied with conveying the information that 
" The right of translation is reserved." This drcnmstance in- 
duced us to believe that the work was intended to he a serious 
essay. But, on reading a few pages of the introduction, some- 
* Dana'* Mineralogy, I. p. 332, 333. 
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thing seemed i» be wrong with the writer or with the reader. W« 
were gravely told at page ii,, that " in every circle the circum- 
ference is- exactly eqnal to three and one-eighth times its diameter, 
aod the area exactly equal to three and one-eighth times the area 
of a sqnaie described on its radins." Now we bncied we remem- - 
bered having read that Archimcdei had proved that the circom- 
ference is leas then 3f, but greater than Sj^^ of the diameter; 
BO, to relieve our minds, we hastened to turn up Archimedes* 
Worka. Sure enough, in Prop. 3 of Commandine's translation, it 
is so set down. But as this ia ouly a translation, which may mis- 
represent the original, and as it ia a Latin translation, which is 
not the Bimplest im^nable vehicle for expressing fractions, we 
admitted the possibility of its being wrong, or of our incapacity to 
read it aright, and resolved to appeal to a much more simple and 
accessible work — Playfair's Geometry. In that treatise we found 
the matter stated plainly enough. There can be no mistake. 
The circumference of a circle lies between 3\ and 3^{ times the 
diameter. It cannot, therefore, by any possibility be equal to 3} 
times the diameter. If, indeed, any one shall succeed in proving 
that a place which is known to be situated between Edinburgh 
and Aberdeen has a greater north latitude than Inverness, then 
may it be admitted to be possible to prove that the circumference 
of a circle is exactly 3 1 times its diameter. The cases are precisely 
parallel ; and yet the author tells us, quoting the words of one of 
his correspondenta, that this " is one of the great truths of nature, 
wbudi can admit of no doubt, and which it is not in the power of 
any man living to subvert." There must be some egregious 
blundering somewhere, we argued. What can be the meaning of 
it all ? In great perplexity we turned over the leaves of the new 
book, and it happened (as it has happened in matters of deeper 
moment) that our very tossings brought us relief, and added the 
pleasant reflection that " the great truths of nature " remain un- 
changed, and that our distress was simply the offspring of our 
own. folly; for it happened that we stumbled on page zxv, 
whidi closes the introduction, where we were presented with a key 
to the whole enigma. On that page the anUior dates bis work, 
"Liverpool, Ai^ 1, imi "-—All- FooW day. "Ho, hoi" 
shouted we, " we have it now; a very pleasant practical joke for 
the 1st of April I" 

And here we are sorely tempted to write three philosophical 
essays; 1. On Practical Jokes; 2. On the Commercial Pros- 
perity of England in General, and of Liverpool in Particular ; and 
3. Oil the Quadrature of the Circle. But as the editors inform 
. us their readers are not hkely to tolerate such essays, we will 
content ourselves with two remarks. The first is, that the work 
before as is a most expensive ^'«u d'eeprit, proving better than the 
Great Easteni and the builders' strikes that there is a [dethora of 
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riches in certain qnarten. We have on our table a treatise (or 
rather a series of treBtises) printed in Calcutta in 1658, of which 
the title is, " The Moon it the Image of the Earth, and it not a 
Solid Body." We weie wont to r^jfttd this aa a masterpiece in 
its way, but it palea before Mr Smith's work. Perhaps tfiis may 
be explained by the fact that the author of the treatise on the 
■noon is evidently serious ; and we know that truth, although it 
may be stranger than Gction, is not nearly so attractive. Besides, 
the author of the shadow-moon may be right. No one has 
climbed np so high as to touch the moon, to convince himself that 
it is a substantial solid body, and no shadow. The green-cheese 
theory is certainly losing snpporters. After all, it may be but an 
image; but the circle is not in the same predicament; we can 
get at it, and measure it too ; at any rate with suiScient accuracy to 
be in a position to render it a d^cult task for him to execute 
who nndertakes to cheat us into the admission that its circum- 
ference is exactly 3^ times its diameter. Hence arises the great 
attractiveness, the elaborate getdng-up, of the work before us. 

Our second remark is, that the search after onatttunable results 
baa in past times been productive of much good. Who can say 
how much chemiatry owes to the philosopher's stone — to the 
transmutation of metals f Who can count the discoveries which 
have had their germ in perpetual motion 1 Who can estimate the 
inflnence which the quadrature of the circle has exercised on the 
progress of geometry ? But these are fruits reaped by genera- 
tions long passed away ; — the problems are sadly out of date now. 
We would advise any gentleman who has plenty of spare money 
to invest it in some newer chimera. We would venture to suggest 
the great sea-serpent as the subject for the next first of April. 
Well, let this suffice. We have no sympathy with those who 
frown hard on the perpetual-motionists and the squarers of the 
circle. We have learnt to admire the perseverance and self- 
denial of men who can give up their time and their money for the 
pursuit, misdirected though it be, of abstract truth. They are 
usually simple, singlo-bearted men, with no worldly motives to 
influence them. We retain an affectionate remembrance of a 
gentleman who did us the honour to dedicate his treatise on the 
quadrature of the circle to ourselves. 

To be sure, we had on one occasion to deal with a man of a 
different stamp. A poor, half-starved, half-witted fellow had 
taken the trouble to travel on foot all the way from Yorkshire to 
EdinbuT^h, to lay before us his discovery ; and when he had gone 
through his stery about segments and sectors, cosines and versed 
sines, and all the rest, to which we paid the same respectful atten- . 
tion that we would have done to him who should assure us he 
had performed the well-known feat of jumping down hia own 
throat, — when he had emptied himself of bis science, we perceived 
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that, like Pandora's box, he had still soniething sticking within. 
It came out in the fbrui of a BUj^stion that the discoverer of the 
quadrature of the circle was entitled to a reward of £10,000, and 
that he trusted he should get it ; and that if he did get it, it would 
make a man of him. The last words were enough. We saw 
clearly that the thing was impossible, and made our bow. 

We trust Mr Smith will excuse our having taken the lihertj of 
cautJoning our readers against the rwultt of his labours. That 
the book contains manv ingenious arguments, and much that will 
interest those who are carious in such niatl«rs, we have no doubt. 
To such persons we recommend the book, not to the vulgar. The 
unwary student, on opening it, may find himself in the position of 
the unfortunate hill &rmer when he added to his scanty library 
Ur Buskin's volume on Sheepfblds. 



The SfatJtematieal Works of Isaac Barrow, D.D., Matter of 
Trinity College, Cambridge. Edited for Trinity College, 
by W. Whewell, D.D., Master of the College. 1860. 

Dr Isaac Barrow was the first Lucasian Professor of Mathema- 
tics in the University of Cambridge. He held tho professorship 
only six years, and was succeeded by Isaac Newton, On the 
elevation of Dr Pearson to the see of Chester iu 1^73, Barrow 
became Master of Trinity ColI^;e. We find him thus exhibited, 
in conjunction with a great mathematician on the one side, and a 
great divine on the other. And the mathematician and the 
divine, each judging from Barrow's labours in his own department, 
acknowledge themselves to be linked with a man worthy of the 
position. 

The characteristic of the writers of the age in which Barrow 
lived was exhaustivenet*. The habit of thinking then in vogue 
led men to the very roots of a subject. It is not simply the exhi- 
bition of erudition that strikes one in the writings of such men 
as Fearaou and Barrow ; it is the manifestation of that peculiar 
habit of casting about the mind to reach and ransack every cor- 
ner and cranny of a subject, to take every step cautiously and 
slowly, even paJnfally, lest when some high point should be 
reached the foundations might be found to shake. The writers of 
that age did not consider it to be sufficient to state and discuss 
everything which might fairly be said on both sides of the ques- 
tion ; they were not satisfied with the annihilation of their oppo- 
nents' arguments and the exhibition of their own ; it behoved them 
to rake up the aslies of every forgotten adversary, and to recount 
the triumphs of every insignificant supporter ; it behoved them to 
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look forward to the probable iasue of fatare controTerBies, and to 
imaj^ne or invent new objections, the removal of whicb would 
exhibit the position which thej maintained in a clearer light ; — in. 
B word, they aimed at acquiring the cliaract«r which Charles the 
Second gave to Barrow : " that he was not a fair man ; he left 
nothing to be said b; any one who came after him." 

There are a host of eotemporaries who, each in his own way and 
in his particnlar department, aimed at the same thing — the witty 
South ; the learned, pious, imaginative, but impulsive Jeremy 
Taylor, now dazzling yon with gorgeous imagery described in sooth- 
ing cadences and harmonious rhythms, now dashing in your face a 
stream of authorities, and overwhelming you with the profusion of 
his learning ; the able but inelastiG Owen, whose theological 
writings filled seven volumes in folio, twenty in quarto, and about 
thirtf in octavo ; and other men like these. 

This tendency of the age in which Barrow lived — to exhaustive- 
neisof treatment and copiousneBS of expression — must not be lost 
sight of by those who would form a just estimate of the lectures 
to which we are anxipus to direct attention. The reader must 
not approach them with the expectation of finding anything cor- 
responding with the Lemons of Langrange and Gauchy, or the As- 
tronomical Lectures of Airy. He will not do well to judge them 
by comparison with the present Lucasian lectures, excellent 
though these are. He will appreciate them if he apply the stand- 
ard of Sir William Hamilton of Edinburgh rather than that 
of Sir William Hamilton of Dublin; admirable both, but with 
this marked characteristic difference, that the latter refers only 
to what a thing is, the former deals also with what other minds 
have made of it, what other readers have thought of it : — the 
latter treats of the matter as a point in philosophy ; the former 
views it as a question for philosophers. 

Barrow's mode of treating a subject leads to a display of learn- 
ing which borders on pedantry. In discussing the name and 
excellence of mathematics, he perfectly dazzles his reader with 
quotations from the classics. Now an alumnus of the modem 
Bchool is apt to wince under the weight of these authorities. He 
has been taught to be cautious how he receives any dogma. The 
errors of the eo-called Aristotelian teaching which preceded Bacon 
have been so triumphantly paraded before him, that he is apt to 
suspect any reasoning which appeals to the old thinkers. Bnt is 
he altogether justified in this course of proceeding ? May not the 
opinions of the great men who laid the foundations have some 
value, at least in the abstract sciences, where the materials out of 
which the structure is raised undergo no change from age to age t 
The opinions of judges learned in the law are the capital of the 
lawyer. In matters of fsict, the opinion of the judge is not asked ; 
but in matters of right and wrong, it is all-powerful. And thus, 



Reviews and Notices of Bookt. 123 

too, relative to the phenomena of nature, it matters little what were 
the theories of Plato and Aristotle ; but in a question of abstract 
troth, — their opiniooB are valnahle in proportion to the massiveness 
of their intellects, and the attention they liestowed on the subject. 
Hamilton, in bis remarkable review of Dr Whewoll's " Thonghts 
on the Stttdj of Mathematics as a part of a Liberal Education," 
exemplifies the use of such opinions; and the value which he him- 
self attached to them ma; be inferred from the labour and re- 
search which he bestowed in their collection. Take one example, 
in the original essay (^Sdinburgh Review, January 1S36) he had 
quoted from the Life of Descartes the opinion of that philosopher, 
extracted from his Fourth Rule for the direction of the mind oa 
the subject nf the utility of the mathematical sciences. In subse- 
quently turning up Descartes' own words, Hamilton perceived 
that they contained an allusion to the well-known statement that 
Flato had inscribed on the vestibule of bis etudy the injunction, 
"Let no one unacquainted with geometry enter." And it must 
have struck him that the word attributed to Plato, aytm/iiT^int, 
was far more definite in its meaning than the word mathesis which 
Descartes had employed, and was not to be ao easily explained 
away as applying to something very different from the ordinary 
geometry of Euclid. This consideration, if admitted to take 
effect, would suffice to destroy the argument. Accordingly, 
Hamilton holdly questions the genuineness of the tradition, and 
sets to work to trace it to its rightful authority. For some years 
he followed the opinion of Fuellebom, that the inscription had no 
higher authority than that of Bessarion in the seventeenth century. 
It was however pointed out to him in the jingling rhymes of 
Tzetzes, a Greek writer of the twelfth century; and when in 1852 
he published his collected " Discnsaions on Philosophy," &c., he 
referred to it as a " fable, the oldest recorder of which flourished 
some sixteen centuries subsequent to Plato" (p 271). Another 
year revealed to him the fact that it was some centuries older 
still. Accordingly, in the second edition of the " Discussions," 
published in 1863, he remarks in a note (p. 278) "Fuelleborn, 

I may observe, questioned the antiquity of this story 

The oldest testimonies which I have noticed are Ammonias 
Hermice (or Philoponus) and David the Armenian, Ammonius 
and David flourished towards the conclusion of the fifth century ; 
they were both scholars of Froclus. Are there any earlier autho- 
rities V Now we would ask the mathematician who takes up these 
lectures of Barrow's, whether he considers this question put by 
Sir William Hamilton to be worth answering or no. On his 
reply will depend, we think, the pleasure he will derive from a 
perusal of these lectures. Those who hold that the opinions of 
antiquity are worthless on mathematical questions, will require 
some training before they can reach a position trom which Bar- 
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row'g display of erudition will appear other tban an empty tosBii^ 
•bout of words. But to those who have learnt to desire to see a 
matter Uioroughly sifted and examined from every conceivable 
point of Tiew, these lectures will afford ample gratification. 

The " Mathematical Lectures" are twenty-three in number, and 
may be divided into three parts — 1. Tea lectures on First Prin- 
ciples. 2. Three lectures on the Foundation of Geometry, or ra- 
ther on that feature of it which sets forth the true meaning of 
Geometric Equality; and, 3. Ten lectures on Aatdo and Pro- 
portion. 

Of the first part it is only necessary to say, that it bears evi- 
dence of the indefatigable perseverance of the author in the search 
aft«r testimonies from ancient and modem writes. In tbe second 
part, the question whether the foundation of geometty can be 
better laid than on what is known as the 8th Axiom of Euclid, 
is discussed in a masterly way, and decided in the negative. We 
know of no exercise better fitted to develop the powers of a studMit 
tlian these three lectures. The lynx-eyed author has searched 
into every cranny for reasons, for opinions, for objections. He 
has handled the subject with the grasp of a giant. Only one 
point, so far as we know, escaped him. In the second part of 
Prop. 2, B. 6, Euclid proves that two triangles are equal. But 
in what way can their equality be referred to the 8th Axiom, 
" Magnitudes which coincide are equal ? " They are not proved 
to be congruous whole by whole, or part by part, or by any pro- 
cess of transmutation or succession. Their equality rests on the 
fact, that if any multiple of the one exceed any magnitude, the 
same multiple of the other does the same ; and if any multiple of 
the one falls short of any magnitude, the same multiple of the 
other does so likewise. Now, this fact establishes congraity 
only subject to the same objections which are raised against the 
application of the axiom, that equals taken from equals leave 
equals. And the objections are not easily removed ; Barrow has 
not even alluded to them. Perhaps he had intended to discuss 
this species of equality when he came to Proportionality, but we 
can find no indication of such intention. We should like to have 
had the opinion of the learned editor of the present edition oo 
the whole of this question. There are few men besides himself 
whose opinion on such a subject would be entitled to much weight. 
Mathematical studies have taken a turn in the present day, which 
leads them, after the first stage, too much into the byways of 
mental training. We hope to see them brought back. Dr 
Whewell has done much for the improvement of the studies of 
the University of Cambridge, and the edition before us is proof 
that be is still engaged oo the right side. 

The third part of the "Mathematical Lectures" is occupied 
with the subject of Batio and Proportion. As an instance of the 
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copiousness of trefttment to vihiah wo have alluded, we may in«i~ 
tion that one whole lecture (Lect 14), is occupied with the 
difierent acceptations of the word measure, whilst the subject of 
Mensurability iills another complete lectura, la discussing this 
word Measure, the author quotes St Paul, Plato, Aristotle, 
Ptolemy, Froclus, Apollonius, Cicero, Juvenal, Lucan, Hobbes, 
and Wallis. The remaining nine lectures are occupied with the 
definitions of Euclid's fifth book. We are glad to see from the 
title-page to this edition, that it has been prepared for the College. 
It is to be hoped that this implies that the College intend to en- 
courage the reading of it Now, we are pretty secure in saying, 
that no one will think of reading through these ten lectures on 
the method employed by Euclid in his fifth book, who has no 
desire to master that method, or no object in endeavouring to do 
so. We consider the fifth book of Euclid to be the most perfect 
work which has come down to us from antiquity, and the most 
beautiful example ever produced of reasoning on an abstract defi- 
nition, or, indeed, of reasoning at all ; and it is matter of sur- 
prise that this book should be virtually ignored in Cambridge. 
For the ordinary degree, it is absolutely and formally excluded; 
and it is to be presumed, that candidates for honours will take tlie 
hint to pass it over, unless their attention is strongly directed to 
it. We accept this edition of Barrow's Works, edited by the 
Master of Trinity for the College, and published, as we infer 
from the preface, at the expense of the University, as a protest 
against such omissions, and a pledge of their ce'asing to exist. 

It is right to notice, that the present publication embraces not 
onlj the Mathematical, but the Geometrical and Optical Lectures. 
These last will find few readers in the present day. Dr Whewell 
modestly states in his preface, that he does not himself pretend 
that he has, in all cases, gone through them to his satisfaction. 
We fear they will not only find few readers, hut will hang as a 
dead-weight upon the circulation of the '' Mathematical Lectures." 

It is right to notice, too, that the " Mathematical Lectures " 
have been translated into English, and that copies are frequently 
to be met with. The translation is so badly executed, according 
to Dr Whewell, that it cannot be of use to any one. We do not 
altogether subscribe to this opinion. We happen to possess two 
copies of the translation, one of which bears the name of Baron 
Maaeres, and both have been well thumbed. Our readers will 
perhaps prefer a specimen of the copious (shall we call it pleon- 
astic ?) style of Dr Barrow, extracted from the translation, humble 
as it is, to the infliction of the original Latin. The passage 
occurs in the 13th Lecture, and is the author's mode of apologis- 
ing for being about to dwell a little longer on Congruity, in place 
of at once passing on to Proportionality : — 

"But shall I never extricate myself from these quirks and 
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trifles 7 Shall I alwAys spend my time in examining what is of no 
value ? In bo plentiful a faarrest, so rich a vintage, so great a 
store of most important disquisitions, whj do I only glean the 
scattered ears, search the neglected bonghs, and gather the fallen 
grapes ? When a chase after the more important and difficult 
things in the mathematics is offered, — a chase so full of variety, ao 
pleasant, and so certain, — wherefore do I dwell so long upon those 
little questions, like one hunting after flies \ I shun things of 
consequence, sport in serious, am gravely ridiculous, studiously 
seeking after, and nicely repeating and inculcating, even the 
slightest matter, Shail I then incessantly follow so many distant 
byways, so many uncouth turnings ; and shall I never return 
agiun into the batten path of the king's highway 1 Shall I giow 
old in these outer courts of general matters ? Shall I perpetually 
tarry in the entrance of the auences 'i shall I always stick in the 
threshold ? Shall I only knock at the doors of the mathematics, 
and never enter within the walls of the house, nor penetrate its 
more sacred recesses? Shall I ever be upon the parley, ever 
skirmish at a distance, and never engage hand to hand or come to 
a dedsive battle t What do I but raise mists and doubts, sow 
strifes and contentions, raise itorms and tumults, in that science 
which promises, which hoaats of nothing but what is clear and 
evident, certain and tried, calm and serene ? And by disputing 
more freely, and bringing many things to the scrutiny, I seem to 
detract and derogate from the certitude and evidence of the 
mathematical which is so contrary tif jarring and contentions. 
Thns am I wont to upbraid myself, and perhaps also others do 
the same, at least not without some seeming cause or appearance 
of justice. 

" Notwithstanding I am able to allege something in my own 
excuse to wipe away those reproaches ; and since so much of the 
time destined for this lecture is now passed over, contrary to 
expectation, so that I am unable, though not unwilling, to enter 
upon another new subject, I humbly beg of you to pardon this, 
and indulge me with a little of your patience, while I am in some 
sort defending these trifles, and explaining the reason of the design 
I have hitherto gone upon. As to these little niceties, I answer 
that these things are not always small which seem so, since the stars 
appear very small, and the snn not great ; we are therefore to have 
a tiiorongh knowledge from whence the appearance of a thing beheld 
comes, and whither it tends, before its magnitude can be judged of. 
Those things which are small in bulk are sometimes endued with 
vast strength; and those which contain nothing in them notable, 
do often draw after them very great consequences. The origins 
of the greatest things are almost always small : the largest stocks 
grow from small seeds; immense rivers swell from small foun^ 
tains. And the nature of truth aud error is most remarkably &uit- 
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ful : a vast light is, on every side, diffused from small eparks of 
truth, and a huge crop of errors springs from the least root of 
falsehood. In the sciences especially, from slender threads are 
suspended the greatest weights, nor are the least things contemned 
without the greatest damage. As a whole machine perishes and 
becomes unfit for use by the misplacing of one wheel, and a huge 
elephant often perishes by the breach of a little vein ; so some- 
times one only notion, which may seem small and barren, if ill 
placed and badly understood, will, from a fruitful offspring of 
consequences, derive upon any science a vast confusion, a gross 
darkness, and a manifold mass of error. Aristotle (who also 
maintains his own accuracy and strict diligence in some most 
minute things) has wisely observed, in the words most worthy of 
notice which are extant in the fifth chapter of his first book de 
Casio, 'Any little wandering is presently increased and multi- 
plied to ten thousand ^mes greater by such as recede from the 
truth," &c, &c. 

Should the reader desire to see other spedmens of the copious- 
ness of Barrow, we would refer him to his theological writings, 
They are full to overflowing, but broad and deep as they are full. 
It may seem to he something like an example of the reductio ad 
abaurdum to speak, as Barrow did, for eight mortal hours on the 
government of the tongve, it is nevertheless true that his discus- 
sion of that subject fills eight sermons. That their delivery 
occupied only eight hours is more than we dare affirm. In the 
pulpit, Barrow was wont on occasions to weary his hearers. 
When he preached before the Lord Mayor, he is said to have 
gone on for three hours and a-half It is maliciously suggested 
that he had not been invited to the dinner which was to follow 
hard upon the sermon, and that he took this ingenious mode of 
revenging himself for the neglect. We do not believe this, It 
was not like Barrow. What we do believe, on the testimony of 
his most intimate friend, is, that he had but one fault — he was a 
little too long in bis sermons. Preaching in Westminster Abbey 
on a week day, the attendants finding him still in the midst of 
his subject when the time for showing the cathedral to strangers 
bad arrived, set the organ to play against him, and so blew him 
out. Barrow was certainly not a popular preacher. His dis- 
courses were far too massive foi' ordinary hearers. Nor do we 
inu^ine that he succeeded much better on secular subjects. He 
began his public career as Professor of Greek in the University in 
1660. He appears to have lectured to empty benches. ■< There 
I sat," he says, " in the professorial chair like Prometheus fiied 
to his solitai^ rock, or muttering Greek sentences to the naked 
walls like an Attic owl driven out from the society of all the 
other birds of the air." And we have no reason to believe that 
his Lucasian lectures proved generally attractive. It must be 
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remembered that mathematical stadies had not at that period 
begun to sssnme the importance at Cambridge which they have 
since acquired, partly through Barrow's writjnga, partly through 
those of NewtoD. Long after these lectures had been publish^ 
Barrow had heard only of two persona having read them through, 
SlnsiuB and James Gregory, and it is probable that, like the 
" Prindpia," they made their way slowly. But they are now 
eatablished as part of the standard literature of the covmtry. We 
trust they may again fiod their way into the hands of youth. We 
trust, at any rate, that this edition may find many readers, and 
allure some kindred spirits into the paths which Barrow trod 
so well. 



Attraction8,Laplaee''B Functione, andihe Figure o/theEarth. 
By JoHirH. Fbatt, M.A., Archdeacon of Calcutta. Seeood 
Edition. 

We have great pleasure in introducing this little work to our 
readers, both for its author's sake and its own. Archdeacon 
Pratt is one of those persons who have succeeded in devoting 
themselves heartily, and with full efliciency, at the same time, to 
the duties of a working clergyman and to the extension of science. 
When appointed to the chaplaincy of the late Bishop of Calcutta, 
about four and twenty years ago, he resolved to make hb mathe- 
matical pursuits the main elements of relaxation, arguing that the 
overworked mind recovers its elasticity better from change than 
IVom want of occupation. Wisely confining himself mainly to one 
branch of the science, he has steadily devoted his recreation 
hours — not flora subsecivte, as our friend Dr Brown calls those 
he has snatched &om sleep (?) — to the examination of the subject 
of which this volume treats. Papers from the author were road 
before the Royal Society in 1856-68-59 and 1860, which will 
be found amongst the Transactions of that Society. In these 
papers he has examined the etfect of the Himalayas, and the 
mountain ranges beyond them, on the plumb-line in India. He 
has examined also into the consequences of the fact, that whereas 
in the north there is an excess of dense mountain matter, in the 
south there is a corresponding deficiency, as the ocean stretches 
away from Cape Comorin to the south pole. He endeavours to 
explain the difficulty which those calculations have brought to 
li^t — namely, that the amplitudes of the arcs from Kaliana to 
Kalianpur, and from Kalianpur to Damargida, determined geo- 
detically, were so little in excess, as they proved to be of the same 
amplitudes determined astronomically — by attributing to the In- 
dian arc a curvature difierent from that corresponding to the mean 
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1 of the e&tik (ProMedmg$ of the Royal Society, x. 64S). 
In the present work, the autJior has sirived at & difiiarent concla- 
sion-^Damely, that the explanation a geoli^cal latlicr than 
geo^apbical ; that ihe pkenomena are dne, not to idiaQge of the 
outer form of tho earth in th« neig'hbonrhood of the arc, but tft 
a peculiarity in its interior otnictare; that Kaliana is not r&- 
qnired to be 7000 feet nearer the centre than it would be in the 
mean ellipse, biit that the density of tho crust of the earth near 
Ae middle of (Jie arc is very wide of the mean density. 

This is one of the problems worked ont in the clear, concise, 
and comprehensive treatise before m. The basis of the reasoning 
employed in the work is Laplace's analysts. The author deduces 
the principal properties of Laplace's functions in a highly satis- 
&ctor7 manner. He then proceeds to apply them to attracUons 
generally, and concludes with the application of the whole to the 
determination of the figure of the earth. The last diTiaion iJthe 
subject he treats in three chapters. In the first he deduces the 
figure of the earth, considered as a fluid mass ; in the second, be 
deduces it on the sole hypothesis of the surface being a. surface of 
equilibrium, and nearly spherical ; and, in the third, he discusses 
tbe results of geodetic operations, especially those carried oh in 
India. The author has endeavoured to grapple with every diffi- 
culty connected with the subject. For example, be examines the 
a^^ment adduced by Mr Hopkins, to prove from precession that 
the cmst of the earth is not a mere skin, like the rind of an orange, 
covering up a fluid mass, bnt is at least 1000 miles thick. To 
ihie conclusion he gives his assent. 

If anything can add to the pleasure with which we welcome 
tihis little volume, it is the fact that the author dates Ms preface 
" Calcutta, 1861," thereby assuring ns that it has been written in 
ihe midst of his labours in that higher field which Archdeacon 
Pratt has so long and ao usefully occupied. 



The Poet and Presmt Life of the Globe, 6ei»w a Sketch of 
the WorlSs lAfe System. By David Page, F.G.S. Black- 
wood & Sons. 1861. 

The discussions which have lately been nosed by Dturwia^a 
" Origin of Species," and the discovery of implranroto of human 
manoiacture in the Post Tertiary Drift, from tiieir peculiar bear- 
' ing on the origin of our own race, have enlisted the sympathies of 
many who otherwise take little interest in natural history science. 
To such recroite the above little work will be of great value, as 
by its perusal they can master sufficiently well for this purpose 
the leading prindples of the complicated and alt^mtn^acing adenee 
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of Falnontology. Eren the spedal stnjent nut; read thia hook 
with profit, as it presents a more vivid pictme to the mind of tha 
present state of geological opinion thsm can be obtained bj the 
study of detailed works alone. Having been written for oral 
deliveiy, the style is dear and inviting, yet always marked by the 
same logical acumen which renders our author' s "Handbooks" 
BO useful to the beginner in the science. In the first six chapters 
of the work before ns, Mr Page has, very properly, confined him- 
self to the exposition of what is firmly established in the minds of 
most advanced geologists, giving all the latest and most com- 
prehensive views, in the form of a sketch of the Fauna and Flora 
oi the present epochs followed by a summary of their distribution 
in time, oft^i combined with admirable descriptions of the physi- 
cal drcnmstances of the difierent geolt^cat formations, as a 
specimen of which we quote the passage that brings QS down to 
the current epoch, 

" This ungenial period, generally known in geol(^ as the 
* Glacial,' ' Northern Drift,' or ' Boulder Clay' epoch, is litbo- 
logically characterised by its superficial mounds and masses 
of drift-sand and gravel, by thick tenacious clays, intei^ 
spersed indiscriminately with water-worn blocks of all sizes, 
from mere pebbles to boulders many tons in weight, and by the 
polished, rounded, and striated snrfoces of the subjacent rocks, at 
if they had been subjected to the long- continued &iction of water 
or ice-borne material, and scratched and furrowed by the passage 
of the harder and heavier fragments. la Europe, Asia, and 
Sorth America, down to the 44th or 42d parallel of latitude, and 
np to the altitude of 2000 feet, these appearancea present them- 
selves, and are inexplicable, unless on the ground of the gradual 
submergence of the northern hemisphere to that extent, and its 
Bubjection to a boreal climate which engendered glaeiers on its 
hills, and drifted, dturing a brief summer, icebergs laden with 
rocky debrie over its waters. The glaciers smoothing, rounding^ 
and grooving the rocks of the higher grounds — tha icebergs 
grinding their way through firth and strait, dropping their burden 
of mnd, sand, and gravel on the sea-bed, or stranding themselves 
OS its shores — complete the necessary arrangements for the pro- 
duction of the geological phenomena of the period. For ages 
the pliocene lands must have slowly subsided, each step gradually 
narrowing the boundaries of vegetable and animal life, and driving 
the surviving species, under the rigours of a deteriorating climate, 
to higher and higher regions. Kace after race would succumb: 
first the more limited and local, next the more cosmopolitan, and 
ultimately &w of the old flora or fauna would survive, except the 
more elastic in constitution, and those that had, step by st^, re- 
treated into more lonthem latitudes. 
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" &0W long tb«se conditions continued we liaye no means of 
detennining in centaries ; but, judging from the amount of denu- 
dation, the extent and nature of the heterogeneoua deposits, as 
well as from the slow rate of elevation and submergence now 
going on in known regions, vast periods must have elapsed during 
the manifestation of this glacial epoch. At length the downward 
tendency of these northern latitudes come to a close ; submer- 
gence stops and elevation begins. Slowly, and for long under s 
ngorons climate, the lands of Europe, Asia, and North America 
emerge from the waters. Glaciers still envelop the higher eler^- 
tions ; icebergs, summer after summer, drift over the waters ; and 
the sea, attacking the soft emerging shores, re-assorts and re- 
deposits the sands, gravcla, and clays of the older glacial epoch. 
By-and-by the deposits become fossil iferous, showing that the 
ocean was tenanted by shell-fish, seals, whales, and other crea- 
tures, whose habitats are now the icy regions of the arctic circle. 
Upward, still upward, the \&aA emerges, evincing in its old water- 
lines and raised beaches the successive steps of its uprise, till 
nltimately the continents of the northern hemisphere assume, 
within appreciable limits of current mutation, the configuration 
and climatology they now present. As the continents emerge and 
the land surfaces augment, as new atmospheric and oceanic cur- 
rents are established, and as the post-terdary epoch advances, the 
boreal races retreat farther to the north, some of the old pliocene 
families again return and spread over European latitudes, and 
other and newer forms, in ' the course of creation, begin to 
appear." 

The last chapter of the work, which our author has entitled 
" The Law," consists of a group of short but ^thy essays on the 
different questions of Tital import to the science, on which opinion 
is still divided. Although the reflections embodied in these are 
often highly suggestive, and indicate the author's grasp of mind, 
yet the effect of the whole, when read in succession, is very eon- 
fusing, as they are frequently contradictory; so that, being like a 
mass of jottings made at different times when the mind has been 
infiuenc^ by a variety of impressions, the reader is left at a loss 
to understand exactly what has been established. Among the 
subjects treated of in this chapter, Darwin's hypothesis of course 
figures lai^ly ; but it is painful to notice that our author's desire 
to take a decided ground on this question has led him to forsake 
that calmness of judgment and breadth of treatment which marks 
the other parts of his task. Even those most opposed to Darwin's 
views, who have mature opinions on the subject, will feel an- 
noyed at such vigorous partisanship, founded on obvious miscon- 
ceptions of what has been utged iu behalf of the agency of natural 
selection. Mr Page has evidently iaileA to distinguish between 
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ih« views of Uw ootboi (rf ilie Vettige* aad tlioee of D&tmD ; 
and, in consequence, often impates to the latter the ugumenfs 
used by the former, and to this must be attribated several slips 
be makes im his treatment of the subject Thus, after quoting a 
passage from Danriu'a work, he saya, " Here, then, aetording to 
his own showing, inheritance, extenial conditions, use and disuse, 
struggle for life, and natural selection are all fulfillipg tb«r parts 
as co-&ctors in one great law ; and it is strange that, in the face 
of this admission, he should labovr to atcriba to ohm cavie what 
would have been more philosophically and satisfscbmlj ascribed 
to the muiy" (n. 211). Now, this is a m«K assomption regard-^ 
ing Darwin's object, for in the introductory (^pters to bis work, 
we find him stating, " that natural eeUetion has been the motn but 
ttot eadvrive mMou of modifieatwn" (I>arwin'B Origin of Specie, 
p.>«, 6th 1000). 

Then, again, with reference to the ctmtrolluig power of th« 
Deity, he has misn^resented Darwin by saying, that he " aj^teaJs 
thronghont his argument to chance and nature for all subsequent 
development, as if these blind duties were aught without the 
direction of the same original life-breathing impulse" (p. 211). ' 
And again still more strongly, in a foot note to p. 197, whoi, 
along with Lamarck and the Veatigei, he refers " to the whole 
tone and tenor of the Origin of Specie*, in which tliere seems to 
be a studied non-recogmtlon of any higher influence than chance, 
external conditions, nature, law, and other kindred activities." 
But if we again turn to Darwin's own statement, we find that he 
says, " To my mind it aceordt better with vihat we know of the 
lawt impreued on matter bt/ the Creator, that the production and 
extinetion of the patt and present inhabitants of the world shorAA 
have been due to seeondary eatues, like those determining the birlA 
and death <^ the individual" (p. i89). Here we have a distinct 
and most philosophical rect^nition of a supreme controlling 
power, whicb our author assumes that Darwin denies. 

From the general tone of the work before us, we would not 
have expected that Mr Page would attempt, however vaguely, to 
wield the odium theologieum in arguing against Darwin's or any 
other person's views. To use his own words ; " In the organic, 
as in the inorganic world, the Creator often operates through 
secondary causes, and the discovery of these causes, in the spirit 
of true philosophy, is to human reason a duty as well as a privi- 
lege" (p. 208). Why, then, should he treat Darwin with the 
least approach to acrimony for making the attempt to perform 
this duty ] 

We have not space to enter into any discussion on the subject ; 
but we believe that if all those a^uments which he misdirects 
against the theory of natural selection were willidrawn, the general 
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tenor of die bbok wonid greatly outbalance the (^w rightly directed 
eheftB that retniuned, and show our author to be mach more of a 
J)amnnite than he appears to suspect himselfi 

Before concluding our short notice of this on the ^hole capital 
Uttle work, which, by the way, is got op with great tast« and 
linieh, we would call att«ntioii to the theory (mentioned at page 
'191), that successive cycles of cold and warmth are indicated by 
Ae alternating character of formations, and which was adTsnced 
some years ago by the author to a Philosophical Society at St 
Andrews. It ia ingenious, but is clearly dependant on the geo- 
graphical areas in which we group the formation. 



PROCEEDIKGS OF SOCIETIES. 



Royal Societj/ of Edinburgh. 

■ Monday, 4iA March 1861.— Profes80r CHRISTISON, 
Vice-President, in the Chair. 

The following Commnnications were read :•— 

1. Memoir of the late Ker. Dr John Fleming. Bj Alexander 

Brjsftn, Esq. 

2. Oo Zoological Olaasification, and the Parallelism of the 
Mammal, Marsupial, and Ornittiic Olaeaes. £; Professor 
Macdonald. 



Mtmday., 18(A J/arcA 1861.— The Hon. LORD NEAVES, 
Vice-President, in the Chair. 

The following Commnnications were read : — 

1. On the Properties of the Secretion of the Human Pancreas. 
Bj William Turner, M.B. (Lond.), Senior Demonstrator of 
Ajiatomj, University of Edinbnrgh.. 



The author obt^ned the pancreatic secretion st a po»t mortem 
eiatnination which he made of the budy of a patient of Mr Spence, 
who had died with a medullary tumour in the head of the pancreas, 
whicb^ by compressing the biliary and pancreatic ducts, had pro- 
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duced dilatation of the duots of tbe liver and gall-bladder, as well 
M dilatation at the duota and lobules of the pancreas. The Becre- 
tion woB contajned in the dilated parts of the gland last named, 
from which it was drawn off bf means of a pipette. The fluid thus 
obtained was of an orange-yellow colour, and well-marked viscid 
consistency — Bp.gr. 1'0105; appearance slightly turbid, owing to 
the presence of small white flakes, which a microscopic examination 
proved to consist of groups of small spherical, colourless cells, re- 
sembling, and most probably consisting of, the epithelial lining of 
the vesiclea of the gland. Reaction faintly yet decidedly acid ; heat, 
alcohol, corrosive sublimate, and bichloride of platinum threw down 
copious yellowish- white precipitates, consisting of the peculiar albu- 
minons constituent of the secretion. No reduction was effected by 
boiling the fluid with freshly precipitated blue oxide of copper, 
showing the absence of sugar or any corresponding deoxidizing sub- 
stance. The absence of sulpho-cyanide of potassium was shown by 
no reaction being given with a solution of perchloride of iron ; thus 
affordmg a well-marked distinction between the composition of the 
human saliva and pancreatic juice, A partial emuleionizing effect 
was produced by rubbing some of the fluid with a little oil. With 
another portion of the secretion, starch was converted into dextrine. 
The action of the fluid upon albuminous substances was also tested, 
but a negative result was obtained. It should be stated, however, 
that but a small quantity of the secretion was now left, and that a 
day had elapsed between its withdrawal from the body and the appli~ 
cation of this test. The author then adverted to the accounts which 
have been given by various physiologists of the pancreatic fluid ob- 
tained from the different domestic animals which it is usual to 
experiment on when samples of this secretion are required, and con- 
cluded by showing in what respect the secretion of the human pan- 
creas agreed with, or differed from, that of these animals. 

2. Oq the Acrid Flnid of the Toad (Sufo vulgarie). By John 
Davy, M.D., F^ILS. Loud, and Edin., &c. * 

The author first adverts to the conflicting opinions respecting tbe 
nature of this fluid, and especially to one of tbe latest, that enter- 
tained by MM. Gratiolet and S. Gloez, that it is an active poison. 

He next describes some experiments he has made for the purpose 
of testing their conclusion, the results of which are in opposition to 
theirs, and conflrmatory of certain ones of his own, showing that 
the fluid is a simple acrid irritant, and as such well adapted to pro- 
tect an animal otherwise defenceless, and^ from its sluggieh Labita, 
peculiarly exposed to danger. 

Incidentally, he makes some remarks on the toad of Barbados, 
which, brought from Dominica only a few years ^o, hae so multi- 
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piled u to abonnd in erery part of the isluid. Its compantiTe 
ntrenesg in Britun he Attributes to tvo caasea : one, the circumBtance 
of the very yoang toad being, aa he believes, destitute of the acrid 
fluid ; another, the intolerance of the toad of all ages of severe 
cold, and in consequence, its liability to perish if the winter tem- 
perature be unusually toiv. 

In a foot-note, he expresses the opinion, founded on oneobserra- 
tion, that tbe female toad during the breeding season is without the 
protecting acrid fluid, the male at that time having it in more than 
ordinary abundance, and, from position, whilst the ova are in tran- 
titu, probably defending his mate. 

3. On Gjrolite occurring with Oalcite in Apophjilite in the 
Trap of the Bay of Fundy. By Henry How, Professor of 
Chemistry and Natural History, King s College, Windsor. 
Nova Scotia. 

(This paper appears in the present number of this Journal.) 

4. On Natro-boro-calcitfl, and another Borate occurring in the 
Grpsnm of Nova Scotia. By Henry How, Profeesor of 

. Chemistry and Natural History, King's College, Windsor, 

(This paper appears in the present number of this Jommal.) 

5. Oa some Derivatives from the defines. By Frederick 
Onthrie, Professor of Chemistry and Physics in the Koyal 
College, Mfturitins. 

This paper is supplementary to, and forms the sequel of, a series 
of papers which have been published in the " Quarterly Journal of 
the Chemical Society of London." 

In continuing the examination of the behaviour of the olefines 
towards compound halogens, certain compounds previously described 
have been submitted to a test of homogeneity, of which the following 
is the principle : — 

" If a body be partly dissolved in a solvent, and if the dissolved 
part and the undissolved part, or the dissolved part and the whole, or 
the undissolved part and the whole, have the same composition, then 
the body is a simple one." 

Examined in tJus manner with regard to the solvent alcohol, the 
bisulphochlorides of ethylen and amylen were shown to be true 
chemical compounds. 

The bisu^hochloride of ethylen was submitted to the action of 
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oUorino, wharaupon m bodj wu formed identicKt witb Unt got bf 
the action of chlorine upon the bisulphoohloride of dilorethjlen or 
upon the biiulphide of etiijl — namel;, the oUoroeolphide of bichlor- 
ethjleo or Bolphide of terchlorethyl 

C^ Hj CI, S. 
Further, the same bod; G^ H^ S, CI waa submitted, in alcoholio 
solution, to the action of hjdrate of potash, which converted it into 
C, H^ Sj OHO. 
Again, the bod; C.g H,g S, 01 (whose equivalent of chlorine has 
been shown to be replacible by and b; OHO), on treatment with 
cyanide and sulphocjanide of potassium in alcoholio solution, ez- 
dianges its chlorine for ejanogen or sulphocjanogen reapectiTely, 
giving rise to 

Bithiocyanide of amjlen, 0,^ H.^ B, Cy 

and Bithiosulpbocyanide of amylen, C^g H^g S^ S, Cy 
respectively. 

From these and snalogons reactions previously described, the 
conclusion is drawn that the bodies C^ H^ S, CI and C,g H„ Sg CI 
behave towards ohlorine like the sulphides of ohloriniferoiu nidieles, 

while towards metallic osides, hydratod oxides, cyanides, and sulpho- 
cyanidM, they behave like chloridea of lulphiuiferoua radicles, 



<=.^:}° "A"}' 



Th* btaulphide of amylen, 

was prodoeed by the withdrawal of the chlorine from Oj^ Hjg S, CI 
by means of metallic zino — • reaction analogous to the redaction <^ 
kakodyl from its chloride. 

The bichloride of amylen, 

0,.H,.01„ 
eould not be formed by the direct union of chlorine and amylen, but 
was produced by the action of amylen upon the pentadiloridfl of 
phosphorus. 

Hie binitroxide of amylen, 

C,.H„2N0„ 
which is formed in small quantity when nitric aoid and amylen react 
on one anodier, was formed in abundance when NO^ was led into 
amylen. This reaction shows how completely JHO^ obeys the laws 
of tiiB halc^ns, and leads to its being oaUed nitroxioe. The tame 
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property Ja ^in illustnited by the conversion 0/ the Utter body 
into bicjsnide of amylen, 

CioH,,Cyj + 5Aq, 
liy the action of cyanide of potassiam in alcoholic solution, tha 
nitrite of potash of nitreiide of potasBium KNO^ being formed at 
the same time. The five equivalents of water are feebly combined. 
An experiment toprocure the pimelate of potash from the bicyanide 
of amylen by the action of caustic potash was without result. 

By the action of nitric acid upon the biaulphochloride of amylen 
the nitroxisuiphide of nitroxam jlen is formed, 



together with a conjugate sulphar acid. - 

Finally, when zinc-ethyl and bisnlphochloride of amylen are 
brought together in ethereal solution, the chlorine of the latter body 
is replaced by ethyl, and a body formed having the constitution and 
properties of the bisulphide of cenanthjl — 

C^^ H,o Sj C^ Hj Bisulphethide of amylen, 
or C,^ Hj, Sj Bisulphide of cenanthyl. 

A list is given of the compounds hitherto obtained by the action 
of certain compound halogens upon the olefines ethylenand amylen. 

The use of the terms Recom position, Isotype, Idiotype, are ex- 
plained, and a method given for determining the specific gravity of 
Binall quantities of liquids, which are heavier than and insoluble in 
water. 



Monday, Ut April 1861.— Da CHRISTISON, 
Vice-President, in the Chair. 

The followiug Communications Trere read : — 

1. On the Molecular Theory of O^anization. By Professor 
Bennett, M.D., F.E.S.E., &e. 
Parodyingthe celebrated expression of Harvey, viz., Omne animal 
ex Of o, it has been attempted to formularise the law of development 
by the expression omms cellttla e cellwla, and to maintain " that we 
must not transfer the seat of real action to any point beyond the 
cell."* In the attempts which have been made to support this ex- 
clusive doctrine, and to give all the tissues and all vital properties 
a celt origin, the great importance of the molecular element, it 
seemed to the author, had been strangely overlooked. It becomes 
important, therefore, to show that real action, both physical and 

* Virchow, Bng. Trans, p, 3. 
NEW BEBIBS. VOX. XIT. NO, I. JOLI 1861. S 



Dcillizedoy Google 



188 Proeeedinga of Socktiea. 

rital, nwj be se&ted in minute partioles, or molecules much smaller 
tfaao cells, and that w€ must obtain a knowledge of auoh action in 
theee moleoulsB if we desire to comprelieDd the laws of oi^nisatioD. 
To this end the author directed attention: 1«(, To a description of the 
nature and mode of origin of organic molecules ; 2d, To a demon- 
stration of the fact that these molecules possess inherent powers or 
forces, and are present in all those tissues which manifest vital force; 
and Zd, To a law which gorems the combination, arrangement, and 
behavwar of these Diolecules during the dsTelopment of organised 
tissue. 

2. Notices of Early Scotch Planting. By Prof. Coamo Innes. 

The common opinion that Scotland was at one time closeljr 
wooded, is at least questionable, and some circumstAnces lead to an 
opposite belief : as, the careful stipulations found in the most ancient 
deeds, about giving or withholding a limited use of wood for buildini; 
and fuel. The use of foreign timber for our greater buildings, when 
to be had ; thus, Norway timl)er used for building the Abbey of Ar- 
broath, in the 16th century. The importation of bow-stares and 
spear-shafts, such long straight timber not being procurable at home. 

The trees found in peat-mosses, for the most part small and few, 
and con6ned to narrow spaces, by no means prove a general cover- 
ing of wood in ancient times. 

One reason of the common error is the change of meaning which 
the word /or«t has undergone. From its etymology, the word has 
no connection with wood, and of old, and especially with old lawyers, 
it meant merely land privileged for the chase; but many people, 
meeting the word in old charters and descriptions of estates, suppose 
it to mean as at present, wood-land. It is clear, however, that there 
has always been some wood, even timber, in Scotland. 

The earliest Christian churches were of timber, probably in all 
countries ; and the building of churches of stone was considered a 
novelty at the beginning of our acquaintance with church architec- 
ture in Scotland. 

The forts built in inland lakes and morasses, which the Irii<h 
have taught us to call eranoguet, of great antiquity, perhaps the 
most ancient extant dwellings except caves and burrows, are found 
otlen built on piles of oak of moderate siie, and sometimes with 
beams of birch for the cross timber. 

Sometimes beside these forts, but often apart, are found the shells 
of rude but large canoes, bespeaking a high antiquity, each hol- 
lowed out of a single oak. 

Within the period of history (a.d. 1249), the Earl of St Pol and 
Blois, preparing for the Crusades, had a wonderful ship (navU mt- 
raada) buUt at Inverness. 
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Tb« Bishop «f -Caithness, Chancellor of Scotland, and a friend of 
Edward the First, being engaged (a.d. 1291) in puttiog a roof on 
his cathedral of Dornoch, obtained from the Icing a grant of 40 
oaks, fit for timtter, to be taken out of the wood (botco) of Darna- 
waj, in Moray. 

The Qiabop of Brechin granting (a.d. 1436) a lease of the Eirk- 
davoch of Strachan for three lives, took the tenant bound to de- 
liver, not periodically, but once only, oak laths enough for roofing 
20 perches of the cathedral, or the Bishop's palaoe — tanta§ wilga- 
riter dictat lathii bonat et ii^eimtea d« querca. 

Two centuries later (1606), Alexander DaTidson, styled tymber- 
man in St Andrews, agrees with " the honeet man that has bocht 
the wod of Drum, for als mekilt tymber as will big ane bark." 
The timber was to be floated down the Dee, " how soon ^e water 
growis," This was evidently fir-timber. Sine trees were bought 
from the woodmen of Drum (1612— 13) to make a sluice forone of the 
town of Aberdeen's mills, for the price of £27. These may have 
been oak. The presumption seems very strong, from the present 
appearance of the ground, and all circumstances, that the timber 
in all these transactions was not planted, but of native growth. 

From all the evidence we have, old historical Scotland, — Scotland 
of the 14th to the I7th century, both included, — in regard to wood 
was very mucli as at present ; making allowance, however, for the 
effect of cultivation which has curtailed it a little, and pbuitation, 
which has immensely increased its quantity in the last century. 
Speaking generally, the levels were cultivated, or bare moorland 
or swamp ; the upland pastures, whether green or heathery, were 
bare of wood, except where the steep and rough gtens, ravines, 
and water-conrees, sheltered and protected from cattle a fringe of 
native wood — hazel, birch, or oak — the latter of smaU size. There 
are, and always have been, districts more or less willing to send up 
a native growth of timber — as Braemar ; the upper part of Strath- 
spey ; the upper part of the valley of the Beauly ; parts of Clen-- 
moriston, and Loch Arkeg in Lochiel. 

To remedy the defect of wood, some of our old codes of criminal 
practice appointed a form of procedure gainst trespassers and de* 
stroyers of wood ; and the parhamentary records of Scotland are 
full of ordinances to encourage planting of wood, and even broom, 
in minute quantities ; and for the repression of offences against it. 

Following out the intention of the Legislature, the great pro- 
prietors made some efforts at planting in the 15th century. The 
Abbot of Cupar (a.d. 1473) set in lease the lands of Balmyle, 
in Strathmore, and bound die tenants to " put al the land to al 
pOBsibil policie in biggin of housia, plantacioun of treia — eschit, 
oiaris, and saucA, and froit-treis — gif thei ma." 

From that time downwards, \hQte are documentary proofs of some 
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attention bestowed upon planUng in Scotland ; andj in a few, iridelj- 
8catt«red instancea, we find places bearing mai^ of eaitnre and 
planting that carry us back to that oestarj ; but all of thetie mark, 
also, that the effort was confined to the planting of a few trees near 
the maDBion-liouse and the houses of the greater tenants. 

In the next eentnrj (18th), bat rather towards the end of it, con- 
siderable progress was made in the creation and embelliabment of 
country houses. William, first Earl of G-owrie, who built a gallery, 
and decorated it with pictures, was a xealous planter, and was fond of 
the chestnut and walnut. In 1586, James, Lord Ogilry, is found 
corresponding with Sir David Lindsay of Edzell, about their planta- 
tions, and writes to him — " Your thousand young birkis shall be 
richt welcom." 

At the same period the Campbells of Glenurohy were creating 
the place of Balloch, now Tsymouth, enforcing the planting of single 
trees amongst their tenants, and using rigorous measures for pro- 
tecting wood. Probably similar operations were carried on in that 
century at Seaton, Winton, Lethington, and other places; and 
some remains of still older cultivation are to be found about the 
seals of the old Church lords, as at Newbattle, Ancmm, Pinkie, and 
a few others. 

It seems very doubtful whether any tree planted before the Befor- 
mation is now growing in Scotland. The date of the sycamore 
at Kippenross is not well vouched ; and, to judge from appear- 
ance, neither it nor those at Newbattle can be ranked so old as 300 
years. The chestnut at Finhaven was certainly much overrated 
when said in 1760 to be 600 years old. 

Some ancient yews, especially the yew of Fortingall, come under 
a different category. It would appear that successive trees grow up 
in the bark and round the stem of the decayed yew, and ma; go 
on decaying and reproducing indefinitely. 

About tbe period of King James's accession to the English throne 
(a.o. 1603) was the era of a great effort for improving and beauti- 
fying our country mansions, as shown in the Aberdeenshire castel- 
lated mansion, and others of the same taste all over Scotland. That 
period of fine taste was marked by great attention to planting) chiefly 
in the manner of avenues of ash and sycamore, with a timid mter- 
mixtureof chestnut and walnut. During "the troubles" of Charles's 
reign and the Commcnwoalth, there was a cessation of progress ; 
but yet even is that time we find the Earl of Lauderdale sending to 
Taymouth for fir seed, and the Marchioness of Hamilton expressing her 
own interest, and that of several of her relations, in young firs grown 
from Breadalbane seed, and boasting that she had four or five hun- 
dred of her own planting. " Believe me," says she, " I think mair 
of them nor ye can imagin, for I loue them roair nor I don ai the 
froit-treis in the wordil." Tbe Restoration (1660) brought a great 
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ehaage. Crowds of yonng men, virtnally exiled during the Usur- 
. per's reign, then returned from wandering over the Continent, where 
they had learnt to admire the taste of the Italian villa and tho 
French chatean. Evelyn tells na how unireraal the passion for 
raral embellishment and- mt^ificent country houses was among 
the English nobility,* and he himself helped to extend the pablie 
attention to restoring and planting wood. 

Sootliuid kept pace as much as her poverty allowed. The botanical 
garden of Edinburgh was founded (1670). Country-seats were 
built or restored, and planting was carried on in many places where 
we can yet find trees to be ascribed to that period — still chiefly in 
the limited style of straight avenue and hedgerow. This was the 
date of a great enlai^ement — almost new monielling — of Taymouth, 
Hatton, Inverary, Drumlanrig, Hamilton, Hopetoun, Pan mure, 
Kinross, Tester, Amiston, wit£ a long et cetera. 

The Revolution (1688) may be said to have renewed the im- 
pulse given by the Bestoration. Again, a crowd of Scotdi gentle- 
men whom the nnhappy courses of the last Stuarts had driven abroad, 
returned to their own country, imbued with the taste of cultiTation 
they had acquired in Holland and Flanders. Among these were 
Hume of Marchmont, the Dalrymples, Lord Haddington, Dundas of 
Arniston, Argyll, Hyndford, &o. 

About this time a style of planting hecame fashionable, breaking 
a little from the formal straight aTenne, and which was known as 
"the wilderness," The Earl ^f Mar at Alloa, his brother Lord 
Grange at Preston, Lord Haddington, . and the First President 
Amiston, adopted this style ; and at Amiston is preserved a plan of 
" the wilderness" as it was in 1726, which can still be distinctly 
traced on the lawn to the west of the house, and shows how little the 
original formality impedes the pictureaqueness of the grown wood. 
There was a wilderness also at Blair-AthoU. 

Lord Haddington remarks that planting was little understood in 
Scotland till the beginning of the 18th century (1700), and, of 
planting in masses, the remark is nearly correct. He himself was 
among the first who planted on the great scale, and with method 
and discrimination. But a little before his time (jL.d. 1680) 
Andrew Heron was planting at fiargally, in the stewartry of Kirk- 
cudbright, which Loudon considered " the most interesting place in 
Scotland with respect to the introduction of foreign trees and shrubs." 
Dukes. John and Archibald of Argyll followed, bringing their 
English experience to bear on Scotland. Lord Haddington and 
bis wife made the noble wood of Tyningham out of a rabbit-warren. 
The Earl of Bute, Lord Loudoun, and Lord Hyndford, were planters 
in the most favourable situations of Scotland. The Earl of Panmure 
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planted endless beech ifenueB &t Fanmnre, which within memory 
were grand and growing trees, and proved how the East Coast maj 
be made to produce fine timber. 

It has been said bj old foresters that Fanmure and Tester were 
the two places where beech was first planted largely. The taste 
spread rapidlj. It was from Lord Tweeddale that the first President 
Dundos brought a present of thirty beech plants and one elra, which 
were carried in his portmanteau, on his serrant's horse, to Arniston. 
The beeches are still standing and flourishing in the sonth avenue. 
They bear the marks of having been headed down in transplanting 
— a practice of that time. 

Next came the taste for larch, which most have been introduced 
io several places as aocat as at Dunkeld, though the story of the 
Duke's two flower-pot larches (a,d. 1727) may be true too. 

A few giant larches at Araiston may be as old, and one or two 
in the " Paradise," by the river side at Monymusk, are apparently 
coeval, as they are coeq^ual, with the finest trees at Dankeid. 

In the north country the Duchess of Gordon (the Siordaunt 
Duchess) was a great improver, and planted to some extent both at 
Gordon Castle and in Strathspey. Sir William Gordon of Inver- 
gorden planted and drained extensively ; and other improvers and 
planters of that time were Boss of Balnagown, the Grants of 
Monymusk, Scott of Scotstarvet, Hope of Bankaillor, Lord Cath- 
cart. Sir Francis Kinloch, Sir John Dalrymple, Wauchop of Edmon- 
ston, Sir James Dick of Priestfield, Sir James Stewart of Goodtrees, 
the Duchess of Buccleuch, t^ir James Cunninghame, Lord Living- 

Beid's " Scots Gardener," published ia 1683, shows the taste 
for wood already begun. Sir Arohibald Grant of Uonymusk has 
left ns a brief but interesting account of the planting and other 
improvements begun by him in 1716. The Earl of Haddington 
published, in 1733, a minute account of Iiis planting operations. 
At Amiston are preserved original accounts and contemporary docu- 
ments showing the extent and manner of planting there during almost 
the whole of last century, and also a narrative detailing the results 
made up from such materials, written by the Lord Chief Baron 
Dundas. An anonymous writer in 1720 (believed to be Mr M'Intosh 
of Borlum) mentions a good many improvers, enclosers, and planters, 
in Scotland at that time. Mr Walker, Professor of Natural History 
at Edinburgh, in his " Economical History of the Hebrides and 
Highlands," and his collected " Essays," gives the results of his own 
observations of trees through Scotland, from about 1760, for twenty 
years. Sang's " Flanter''8 Calendar;" Dr Patrick Graham's " Ge- 
neral Report of Scotland;" Monteith's "Forester's Guide;" Sir 
Thomas Dick Lauder's edition of "Gilpin," furnish a consider- 
able mass of information of the state of wood in Scotland during a 
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century past. And Loudon, in hi> most laborious and valuable 
" Arboretum et rmticetum Britannioam," arrangea and digests much 
of these materials. One important use serred hj the autfaors named 
is to enable us to compare the present condition and size of trees 
with what thej were at ascertained distances of time previoua ; while 
the collection of returns of remarkable trees now making to the 
Highland Society, will serve as a foundation for such measurement 
and comparison in future times. 



Monday, 15th April 1861.— The HoK. LORD NEAVES, 
Vice-Preeident, in tKe Chair. 

The following Commanications were read : — 

1. Additional ObeerrationB on the Chronology of the Trap- 
EockB of Scotland. B7 Archibald Geikie, Esq., F.G.S. . 

In a communication made to the Societji' last session, the author 
stated the results of a series of explorations among the trap-rocks 
of Scotland, and showed that, at successive periods, during the depo- 
sition of the Lower Silurian, Old Red Sandstone, Carboniferous, 
Oolitic, and Tertiary formations, there were contemporaneous erup- 
tions of volcanic material. During the year 1860, the investigation 
was continued across the Highlands into the Inner Hebrides, and 
thiHjughout a large part of the central counties southward to the 
Cheviot Hills. The author was now able to fill in more fully what 
had only been sketched in outline in the previous paper, and to pre- 
pare a series of maps to illustrate the Tolcanio areas of Scotland 
during the successive geological periods. He showed that, in the 
Scottish Highlands, no distinct trace existed of any igneous rock 
erupted contemporaneously with the deposition of those Lower 
Silurian strata which are now metamorphosed into gneiss, mica- 
schist, clay-slate, &c. The greater part of his observations during 
tlie past year had been devoted to the elucidation of the chronology 
of the igneous rocks belonging to the period of the Old Red Sand- 
stone, and he found that, in central Scotland, that formation exhi- 
bited a copious series of contemporaneous felstones and ash-beds in 
its lower and upper members ; the former being exemplified in For- 
farshire and Perthshire, and the latter in Fife and in the Fentland 
Hills. Several additional facts had also been observed among the 
Carboniferous trap-rocks, tending to make the series more complete, 
and to show how with volcanic movements there were associated 
certain risings and sinkings of the land, whereby the fauna and flora 
of the Carboniferous period were locally modified. Beference was 
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«laa mads to the remarkable lerieft of greenstone and bualt djkes 
whicli tnrerse Scotland from N.W. to 8.E., and enter the northern 
English oonntieB. From obserrationfl made at either end of the 
series, the author deduced the inference that these djkes are later 
than the Lias, and probablj belong to the period of the Middle or 
Upper Oolite. 

2. KoteB on Ancient Glaciers made during a brief Visit to 
Chamouni &nd its neighboorhood in September 1860. 
By David Milne-Home, Esq. of Wedderbum. 

(This paper appears in the present number of this Journal.) 



Monday, 29th April 1861.— Professor ANDERSON, 
in the Chair. 

■ The follo^ng Commnuications were read : — 

1. On the Aqneona Origin of Granite. By Alexander Bryson, 
P.R.S.S.A. 

In this paper the author referred to the labours of Dr William 
Smith, who published his " Tabular View of the British Strata" in 
1790, and remarked that since that period geology had been studied 
mainly in the direction <tf Falceontology. Fhjsioal, chemical, and 
dynamic geology, were left almost unre^rded by the great maetera 
of the science, who gonerallj accepted the specnlations of Hutton 
and the experiments of Hall, as demonstrating'the igneous origin of 
the primary rocks. 

The author etated that the Huttonian theory was most ably 
attacked, and, in his opinim, overthrown by Dr Murray in his 
" Comparative View of the Hattoniau and Neptunlaa Systems of 
Geology," a work most nnacconntahly overlooked. Since that time 
it had sn^ested itself to the sagacious mind of Davy, that the 
occurrence of fluids in the cavities of crystals seemed to point to an 
aqueous origin. He also alluded to the writings of Brewster, Sive- 
wright, and Nicol, in the same field ; also to Becquerel, Fuchs, 
Bischoff, and Delesse, who have taken up the subject of the aqueous 
origin of rocks from a chemical point of view. The author then 
laid before the Society the result of ten years' experimental investi- 
gation into the structure of rocks relative to their formation, more 
particularly granite. While examining microscopically the various 
pitchatone veins abounding in Arran, he Was much struck with the 
similarity of their structure, and the marked difference they ex- 
biUted when compared with sections of granite and its varioos 
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mineral oonsUtaente. On extending his obserTations to obeidian, 
marakaiiite (a volcanic glaes from Lake Uarekan in Kamtschatka), 
and also to the well-known glassj obsidian of Bohemia, he found 
they all exhibited a structure analagous to the pitchstones of Arran. 
He further found that gectiona of glass alaga, where the heat had 
been Img continued, cotiibined with slow cooling, all presented the 
same appearanoea at the sections of pitchstone. 

This structure, peculiar to igneouslj formed substances, he found 
usnaUj to radiate in a stellate form ; and though many sUgs 
showed large stars visible to the naked eye, the stellate structure is 
more easily obserred by the aid of the microscope. The cfaaract«r 
is M marked that no one whose eye is tutored to microscopic obseira- 
tiun can fail to recc^ise at once a mineral substance of igneous origin . 

In granite, on the Other hand, the structure, as seen by the mi- 
croscope, is as persistent as in pitchstone, glass, and obsidian, but 
totally different. 

In the many experiments wbiob the author had tried with gra- 
nites from various localities, he had never succeeded in obtaining 
(me instance of stellate structure, while the constant occurrence of 
cavities containing fluids convinced him that, if pitchstone and 
glass are types of igneous-formed substances, granite must be of 
aqueous origin. In the fluid cavities so abundant in topaz, Caim- 
gorum, beryl, tourmaline, and felspar, all constituents of granite, he 
found the same appovance prevailed. These cavities are seldom 
entirely filled with fluid, an air-bubble usually occupying more or 
less of the cavity. After many hundred experiments on such 
cavities, the author found that when exposed to a temperature of 
94° F^., the bubble disappeared, the fluid entirely filling the 
cavity, and at the tem^rature of 84° the bubble reappeared with a 
HOgolar ebnllition, showing that the air had formed an atmosphere 
round the fluid. He was thus led to infer that those cavities could 
not have been filled at a temperature above 84°, and twrtainly not 
above 94° of Fahrenheit. 

Aa another proof that these cavities could not have been filled 
when the temperature of the surrounding rock was higher than the 
teroperatore above indicated, the author drew attention to the fact, 
tb&t the bubble of air occupied always a much smaller portion of 
the cavity than the fluid, a condition wbii^ conld not obtain, if, as 
other writers hold, the fluids were enclosed under intense beat and 
pressure. 

For the purpose of accurately determining the temperatures at 
which the bubble vanished and reappeared, ^e author constructed 
an apparatus which he exhibited and described. It consists of a 
microscope with a hollow iron stage, having a tube in the centre to 
admit light from the refiector. At one side, and inserted into the 
stage, is a small tin retort with a stopper ; at the other aide, a tube 
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is inserted and attached to a reserroir of water, from which tbe 
hollovr Btage and retort are filled. On applying heat to the retort, 
by means of a spirit-tamp, any required temperature under the 
boiling-point of the water may be obtained in the atage and retort. 

AboYe the stage is placed an iron saucer, in the centre of which 
an iron tube ii rivetted, through which the light is admitted ; this 
Teasel is filled with mercury, and in it ia placed an upright ther- 
mometer, with the bulb shielded with cork or any other good non- 
conduotor ; by this means it indicates the actual temperature of the 
mercury bath. The cavity to be observed is cemented with Canada 
balsam to a plate of glaaa 3x1 inch, and is floated on the surface 
of tbe mercury, so that the glass and mercury are iu absolute con- 
tact. When the temperature is raised until the bubble nearly 
disappears (which is seen by ita contraction), the spirit-lamp is 
withdrawn, and the Tanishing point carefully watched, and the tem- 
perature noted. The stopper of the retort is then withdrawn, and 
the stop-cock of the reservoir of water opened, go that the tempera- 
ture of the stage and mercnry bath is aoon reduced, and tbe ebulli- 
tiim or reappearance of the bubble takes place, when the tempera- 
ture is again recorded. By this method the author felt confident 
that his results were correct, as thej always were consistent when 
observing the same cavity. By means of this instrument the author 
had found fluid cavities in the trap tuffa of Arthur's Seat, the 
greenstone of the Crags, and the basalt of Samson's Bibs. He had 
also found that the porphyry of Dun Dhu in Arran, which most 
geologists asaumed as of igneons origin, was full of fluid cavities 
contained in the doubly acuminated crystals of quartz for which 
this remarkable porphyry ia distinguished. He also showed doubly 
acuminated crystals of quartz in the saliferous gypsums of India, 
both of which were full of fluid cavities, and the quartz impressed 
with the gypsum ; and as no geologist would hold that this forma- 
tion was of igneous origin, but that the quartz, if not contempo- 
raneous with die gypsum, must have been subsequent, and as the 
same phenomena were presented by the porphyry of Dun Dhn, he 
was forced to the conclusion that it was as much aqueous in its 
origin as the saliferoua gypsnm of India. The author exhibited a 
specimen of quartz which contained a crystal of iron pyrites, to 
whidi was attached a crystal of galena and also a small massy zino 
blende, while over theae three metals was laid a covering of gold. 
From this specimen he ar^ed, that as all theae metals were 
fusible at a much lower temperature than quartz, they must have 
aggregated during a gelatinous condition of the quartz ; and further, 
that as the sulpUdes of the three metals were in chemically com- 
bining proportions, any heat which would have fused the quartz 
would have made an alloy or a slag iu which chemical combining 
proportions could not occur. 
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He also exhibited spedmens of schorl which he had obtained in 
the granite of Aberdeen, and drew the inference that schorl, which 
crackles and splits with a very Bmatl increment of temperature, 
could not have been present during a molten condition of the 
qnartz ; and that it was crystallized prior to the sohdifjing of the 
latter, as proved by the schorl impressing the quartz. The author, 
from a careful examination of the schorls in the quartzite of Aber- 
deen, was led to believe that the quartz, while in the process of 
crystallization, expanded one twenty-fourth of its bulk, a force 
which appeared to him to be sufficient to cause all the upheavals 
and disruptions which had led geologists to account for such pheno- 
mena by a molten condition of the primary rocks. If this view is 
correct, and if the highest peak is granite, as the lowest la known 
to be granite, the author calculated that as the higl^est mountain ia 
only ;fy part of the radius of the earth, a thickness of the crust 
of 166 miles is quite sufficient to yield expansive force to raise the 
highest peak of the Himalajan range. He further stated that the 
caase of the temperature at which the fluids were confined being 
higher than the normal one, depended on i^a rise of temperature 
which takes place during solidification. 

The author, in conclusion, trusted he would soon be in a position 
to confirm these views when he had finished the investigation of the 
trap rocks with which be is now engaged. 

2. Notes of Excursions to the Higher Ranges of the Anamalai 
Hills, South India, in 1858 and 1859. B;Hugh Cleghom, 
M.D., F.L.S., Conservator of Forests, Madras Presidency. 

The southern ranges of the Anamalai (i.e.. Elephant Hills) hav- 
ing been little explored, and only known through the manuscript 
report of Captain J. Michael, 39th N.!., formerly of the Forest 
Department, the author was induced to project an excursion to these 
heights, in concert with Dr D. Macpherson, Inspector- General of 
Hospitals, and the Collector and Engineer of the Goimbatore District 
(Hessrs Cherry and Fraser). The arrangements were made under the 
auspices of the Bight Hon. Lord Harris, Governor of Madras, and 
His Excellency Sir P. Grant, complied with the request that Major 
Douglas Hamilton, 2lGt N.I., should accompany them as artist, to 
delineate the characteristio features of the country. (This officer's 
sketches, seventeen in number, some of them panoramic, were ex- 
hibited. A selection will appear in the Transactions). Notwith- 
standing the unfavourable state of the weather, the result was not 
without interest, much additional information having been obtained, 
which elucidates Col. Fred. G. Cotton's narrative of an expedition 
over the Anamalai mountains (northern range). (See " Madras 
Journal of Literature and Science," vol. ii. p. 80. 1867.) 

The main results of the excursion were extracted from his Diary, 
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b^iimiiig 16th Sept 1868. " Teak occurred on some ondul&ting 
knolls, two or three mileB before reaching the village (PuD&chi), uid 
oa the abpes of the basin leading to the river (TorKkadu). The teak 
tree is not of saperior dimenBions, bat is thickly scattered, forming 
naarlj half of the forest. Many of the trees would yield second-«Ias8 
1(^ and they increased in size as we descended the gorge. Being 
ill flower, the white cross-armed panicles formed a striking feature 
in the landscape. There was much fallen and decaying teak within 
three miles of our huts. I inspected the jungle both in going 
and returning, and walked across in different directions to esti- 
mate approximately the number and size of the trees, and came to 
the oondusion that the value of standing wood might be 60,000 
nipeee, and of fallen timber at least 6000 rupees, a sum which 
could easily be realised, If there was easy transport. We saw, 
farther up the »al!ey, much Venge (Pferocorpug mar^tipium) 
and blackwood, which became more abundant, as the elevation in- 
creased. These trees seem to prefer an altitude somewhat greater 
than teak, whilst the Vella N&ga [Gonoearpw latifoliui), of great 
size, occurs with the teak, or prefers a lower range. The sholes 
(glades) near Fun&chi, between 3000 and 4000 feet above the sea, 
are very dense and rich in their flora. The following are a few 
remarkable forms observed, a new species of JenHmia (WalUoh), 
Solenocarpvt Indicus, h tree called by the Kaders Falli-ilU, the 
leaves of which are eaten. Eloeoearjiua Monoeeros, a new species of 
CooHa (Mur Kuringi), vith a delicious fruit. Glycosmis pontof 
phylla, Pierardia ntaerostaehyi, with an edible fruit, Cletdion 
Javaniewn (Wall) ; Metua, with very tai^e fruit ; Calophyllum, a 
species with narrow lanceolate leaves ; Orophea, two new species; 
Vtiona patmata, Gaatteria coffeoidet, Cffothocalifi! ieylanicwt ; 
Garcinia, Pteroipermvtn obtwsifoUttm, Stereulia guttata, Machilut, 
Catearia, a new species ; Euonymut, two apparently new forms, one 
with downy leaves, and the other much like a lime tree. Agro»t«mfna, 
two species, Ophio!et/lon, a new species, with bicate bracts ; and Olho~ 
tnorphe subpeltata. Acranthera eeylaniea, Nephelium ereotvm, a 
very gorgeous species of Paehyeentria, and two rare Euphorbiaceoua 
trees, Dimorphoeaiyx: glabaUus, and Setmoetemon eeylMiiffam, lately 
described by Mr Thwaites. 

" Many of the trees in the dark sholas are covered with beautiful 
epiphytes, especially the Hoya paucifiora, ^sckj/nanthua geylani- 
eui, and SarcanthvM filiformis. The dripping rocks are adorned 
with Klugia (two species), Epithema, &c. Cardamoms with rich 
aroma, and the true ginger plant, abound in these sholas. The 
rocks in the bed of all the rivers, from 3000 to 4600 feet, are quite 
covered with a showy orange-coloured Balsam (Impatiew tiertiail- 
lata). It often forms a fringe at the line of watermark, or appears 
in patehes between the forks of a cascade. At a higher elevation, 
other species seemed to take its place, especially the " Impatient 
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Tanffochee" (BeiMome). A trolj aquatic fern, a new speeieB of 
PUopdtis, grows in gnaX Abundance od rocks at the bottom of tbe 
Tor^adu river. 

"Tbe Rhododendron arborevm was first seen at an eleration of 
about 5000 feet." 

Mr Beddome has faTOured me with the following note of hk 
ascent : — " The rocky Akka Mountain, which is probably upwards 
of 8000 feet, is quite corered near its summit with several new 
species of Impatima, The oal; other new form obserred on this 
moonlain was a carious Crass ulaceons plant with fleshy peltate 
leaves, growing in sheltered moist nooks of the rock. Balsams are 
very abundant on these hills. Impatieta BdUamina, datyiperma, 
Hensloviana, maeviata, Campanula, chinensis, tomentoia, vertieil- 
tata, oppositifolia, KlHnii, JUiformM, tenella, and rivalu." 

" Some of the herbaceous plants observed adorning tbe higher hill- 
side pastures were : — Flemingia proeitmbeitt, Phateolut Pulnientw, 
Anemone Wightiana, Lyiimachia Leichenaultii and dtttoidea, 
Utricularia, Eantmcului reni/ormit, Gtnliana pedieellata. This 
list might be extended, but the examples are sufficient to show the 
similarity of the Flora to that round tl takamaud." 

The general appearance and character of these high lands re- 
semble much the Nilgiri Hills. Here are the same rounded emi- 
nences and dense sholas, extending continuously for miles, their 
edges fringed with Strobilanthet, and ceasing abruptly ; the hills 
are conical, and the slopes covered with short, rich grass, abounding 
with such pluits as Eiiaeum bioolor, and Ophelia elegant : the woods 
contain Hymenodyetion exceUam, and other species of the Gnchona 
family. Heavy rains, evidently the breaking up of the souths 
west monsoon, fell continuously during the period of our stay in 
these upper regions. The want of shelter, and the difficulty of 
procuring supplies, prevented ua from proceeding to the highest 
parts of the range, which appeared to be about twelve mites in a 
aouth-east direction from the extreme point the party reached. We 
therefore reluctantly returned to the low country without fully at- 
taining our object, having been absent eight days. Three distinct 
tribes inhabit the Anamalai hills ; they are denominated BLaders, 
Pafiars, and Malsars. The K^ders perform no menial labour ; 
as their name implies, they are the lords of the bills; they will carry 
a gun, and loads also as a favour, and are expert at stalking game, 
but are deeply offended if they are called coolies. They are a 
truthful, trustworthy, and obliging tribe, and exercise some in- 
flnence over the Paliara and Malsars. Small in stature, their fea- 
tures resemble the African ; they have curly hair tied in a knot he- 
hind, and 6Ie the four front teeth of the upper jaw to a point, as a 
marriage ceremony. The upper ranges are in undisturbed possession 
of wild beasts ; we saw a large herd of bison, with samber and ibex 
in numbers, and also traces of wild elephants. 
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The soil OD the summit of these fine mountaiDB is deep, and 
corered irith good paatnre. Streanw of mter are numerous, and 
flow throughout the year. From the extent of forest, the resem- 
blance of the Flora to that of Ceylon and the oorresponding altitude, 
these hills seem suitable for the cultiratlon of coffee on a large scale, 
and for colonisation of small communities of Englishmen. 

3. On the Gontractiona suffered b; Snlpharic Acid on being 

mixed with Water. By Dr Lyon Playfair, C.B. 

4. On the Conetitntion of Anthracene or Puwiapbthaline, 
and some of its Produote of Decompoaition. By Profeseor 
Anderson. 



Boyal Physical Society. 

^th FebTWTy.—jAMsa M'Bain, M.D., R.N., President, in the Chair. 

The following eommnnieations were read : — 

1. Ohurvationi on Brtttih Zoophyta and Protoioa. On Atractytu 
coccinea (new species). By T. STaBTHiu, Wbioht, M.D. 

(1.) On Atraetylii eocdnta. — The subject of this notice was fonnd at 
Indi-Garvie, in Aogost laat, growing on the roots of Laminaria lac- 
charina. The poljpory consiets of an open network of milk-white fibres 
which dosely invest the brancliei of the root From this network the 
polyp-stems are given off, each about a. quarter of an inch in length, of a 
rich pinkish-cream colour, and beariug at ite suounit a sin^e crimson 
polyp with a doable row of transparent, colourless tentades. The body 
of the polyp is spindle-shaped, sometimes nearly oyliudrical, and consists 
of an endoderm, having its cells laden with granules of a deep rich carmine 
colonr, covered by an ectoderm of transparent white. The polyps, like 
others of this clsM, have the habit of turning themselves inside oat, whoa 
the internal surface of the deep-coloured velvety endoderm is readily 
observed. On snch occasions, masses of crimsMi granular matter are fre- 
qnently ejected, which are composed of small globules filled with deep 
coloured fluid. These globules, which in other Toophytes are variously 
coloored in tints of brown, vermilion, orange, purple, and groan, have 
had various functions assigned to them, as being the rudiments of a biliary 
element, nutritive centres, Ac, but nothing is certainly known of their 
nature. The tentades are eight in number, four of which are long, and 
held nearly erect, and alternate with the rest, which are shorter and much 
more expanded. The thread-cells of the 1entacles,are inconspicuous. 

(2.) Chi Rhieopod stractore. — One of the most int«reatmg and im- 

Srtant questions of the day to the comparative physiologist is that of 
i constitution of Rhiiopod structure. The Foraminiferoue or Ehizopod 
animals are before oar microscopic eye every day. We see their beauti- 
fully chambered shells imitating some of the most graceful objects of 
nature and art, — the living streams of nearly fluid saroide, of which they 
-■-" "■"~>.e3, flowing forth from the almost invisible porea of their 
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sheila, Tuuting nith each other, and forming glairy maaGOi, and retunili^ 
tionB, and expanaions, which absorb aniinal matter coming in contact 
with them, — single and compound animala building their a^^regaled 
homes in the most graceful lines and spirala,' — single dwellings and 
popnloos towns slowly moving along, of ^^ch the iabahitanta are but 
patches of transparent Blime,— vast Polythalamian cities, where the huge 
primordial Rhiiopoda rei^, sorrounded by the multitudes of their 
dwarfed descendants, in widening circles and triple tiers. Such is Rhi- 
copod life. At present, no true generative elements have been re- 
corded as discovered in the Bhizopods, though Carpenter and Schultze 
have noticed bodies which they nave suspected to be ova. In the 
antumn of 18S9, I waa preparing a number of specimens of Hjdrao- 
tinia for the microscope. They were firat soaked in whisky for 
several weeks, then immersed in dilute nitric acid to remove them 
irom the crab's shell, and finally washed in strong spirit, and put 
up in Canada balsam. On examining one of these preparations under 
the microscope, it was foond that two epecimena of Tiuncatulina 
had been accidentally prepared at the same time. The development 
of Ttoncatnlina commences with a single cell; this raultipliea by gem- 
mation in series until a colony of «Tiimala ia formed, each larger than 
its predecessor, arranged in a spiral, somewhat resembling the shell of 
the nautilus. In the naatilns, the lost chamber of the shell only is 
occupied ; but in Tmncatulina every chamber oonlaina ita tenant, while 
the whole colony ore united by a band of sarcode, which pasaea from 
chamber to chamber along the inner curvature of the shelL All the 
cells or houses in this Rhizonod town are full of minute pores, from 
which the inhabitants protrude their delioat« arms of slime in search 
of prey, or to move the assemblage from place to place. When the 
Truncatolina is treated ss before mentioned, the shell is removed, and 
the separate zooids appear united by their connecting band. One of 
the two Truncatulisas, when examined by aid of the microscope, was 
found to consist entirely of homogeneona matter ; but the other presented 
a far different appearance. Its segments or zooida, ahd their connecting 
bonds, all appeared to be inclosed 'in a well-defined membrane. Ea<£ 
segment was nearly destitute of sarcode, and contained a highly refractive 
body, in which appeared, with the utmost distinctness, a germmal vesicle 
or spot. I can re^rd this body only aa a true egg, which has been deve- 
loped at the expense of the sarcodal element of the segments, in all of 
which the reproductive process is occurring simultaneously, "^et it may 
be objected tuat the ova in the 1^^' segments are greatly lai^er than 
the young or original aniTniLlii of Tmncatulina. In some animals, how- 
ever, aa iuSpon^a, Qregorina, &x., many individuals ore produced &om 
a aingle e^ ; and it is not improbable that a process of great division of 
tike egg or swarming may take place in Tmncatulina, by which a great 
number of animals are produced from each segment. 



3. Ncte on the «jvpo«ur« of Ike Liberton Old Red Stutdstone Conglo- 
merate Bed, in a quarry recently opened net^r the Orange Hott$e, 
Nemngton. By Ahdsbw Tatlob, Esq. 

i. On th^ oceurrenee of the Argentine, Anchovy, and other Fitkee, on the 
Coatt of Caitkneei ; milk a note on the termination of the Vert^^ral 
Cotamn in the tails of ike Salmon tribe. By Chabi.u W. Pbaoh, 
Esq., Wick. 
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5. ^teeimtnt of An Otmteoui QiUl and Betoick't S»an were exhibited 
It^ P. A. Dahactiulc, E«q. and J. A. Smrb, M.D. 



The fbUowing Conunanicatioiui were read :— 

1. Ifota on ikft occurrence of Vaneiaa polyehloroi and OMTntUMa horC' 

aria in EdinbnrghBhire. Bj B. F. L(mian, Esq. 

2. Eemarki on tone Comparative Anatomical DiiliTutiom hetineen the 

ShtU of the Manatui SeaegaUnnt and that of a Manatee, from the 
BayofHondnnw. By Jiim M'Bain, M.D., R.N. 

HaTing pointed oat the anatomical modiflcationa between the two sknlie, 
Dr M'Bain itated that it appeared to lure been from the American (peciea 
that DanbentoD, CoTier, Graj, and othera, hod adopted the dental Ibrmnla 
of the genni Hanatna. In the firitjah Museum Catalogae for I860, the 
niuuber of grindeTs in the geniu Maaatna ia laid to vary according to the 

age OTBtate of the ipeciniena, bat when complete to be M. q^Q = 86. 
Dr M'Bain Nud there was no ihill of the African ipedea mentioned in 
the Catkh^ae aa existing in the British Maseom, and that there was none 
deteribed in the Catalogne of the Rojal College of Sargeona of London ; 
and at a meeting of the British Atsociation, held at Cheltenham in 1856, 
PiofeisoT Owen stated that lie hadnotthen had on opportnnitj of examining 
the dentition of the knows African Manatee. Dr M'Bain concluded by 
stating that the difference in the nnmber of the molar teeth in these twodia^ 
tinct speciea corresponded with the difference in the length of the alveolar 

Eortion of the palate, and with other corresponding modifications which 
ad been shown to exist between the two skalls. He was indebted to the 
kindness and liberality of Professor Ri^rs of Glasgow for an oppor- 
tunity of comparing the skull of the Manatut auttralit with that from 
the we«t coast of Africa ; and the resalt of that anatomioal comparison 

appeared to bim to confirm the necessity for adopting M. - ^^ ■ ...■ = 44, 

as the normal number of the dental formala for the genas Manatas, which 
were found to hare been present in the skoll of the Manatee inhabiting 
the rirera of Old Calabar. 

S. BUtorieal Retieii) of the State of our Knowledat retpeeting Mela- 
morphism in the Mineral Kingdom, vnih special regard to certain 
recent raearehet. By John S. LiriNQaioN, Esq^. 



The following Gommnnications were read :— 

1. Some rtatementi tn Cun«r*s " Nataral Eistot; of Fishes," at to Ae 
Herring, thoan to be erronetms. By J. M. Mitcbbui, Esq. 
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2. Obstrvatiom on BritUh Zoophytes and Protozoa. Bj T. Stxbthill 

WftlQHT, M.O. 

(I.) On Dendtophrya radiata, a new dendritic Rhizopod. — The «ni- 
nuu I have noir to describe is not neir to me, at leaat I nave seen it re- 
peatedly attached, to all appearance, as a small calcareons p&tcb, to the 
iFOttdi of AIrs and Flostras. It was Qa\j while examining these frond* 
for the smaller Rhizopoda that I began to suspect its true natnre, but it 
was some time before I could make out the truth of my suspicions. Its 
general appearance is that of a small shelly mass, from the borders of 
which radiates a system nf blanched membranous tubes, more oi less 
ciiated with fine grains of sand or other matter. In young specimens the 
central shell is as ret absent, and the animal merely presents the appear- 
ance of an irregular system of branches radiating from a centre. The 
shape of the adults is very Tarious and irregular. They attain sometimes 
& diameter of nearly a quarter of an inch, though generally much smaller. 
The shell is not acted on by acids, and is therefore siliceous. OocaELonally, 
especially when the animal is attached to the under surface of stones, the 
branches rise from the surface, and we can then see the arms, or pseudo- 
podia, like delicate, straight, or forked lines, protruded from their ei- 
tremitiea. The animal itself, which is doubtless a mere mass of semi- 
fluid Barcode, is never seen, being concealed within its central stronghold 
of finely cemented flint, and the complicated system of earthworks sur- 
rounding it. 

(2.) On the Reproduction of Ophryodeadron. — I have now to gt'e to 
the Sodety another chapter in the history of Ophryodendron ahietinum. 
In my first account of this creature I Sgured one or two globular bodies 
in its interior. Professor Claparede, to whom I showed the figure, thought 
I must be mistaken as to these structures, as he had never observed any- 
thing similar. Within the last few weeks, I have again found many 
Ophryodendra loaded with these globules, ajid have, by cautious pressure, 
succeeded in bursting the body of the parent, and, by this somewhat 
"meddlesome midwifery," liberated the young. At an early stage, the 
young consist of ovoid bodies of higher refractive structure than the body 
of the parent, and contain olive-brown corpuscles, shaped like the chloro- 
phyll of Hydra viridit. At a later stage, when the wrinkled trunk of the 
parent hangs lai and dead, the young larvte assumes a slightly pyriform 
shape, flattened on their inferior surface. This surface a also marked 
with longitudinal stri*, carrying short, soft, slowly-moving cilia. The 
jouTig Ophryodendron, when first attached, is an irregular sac, from which 
arises a short, stumpy, nnwrinkled proboscis, surmounted by three or 
four tentacles. As development proceeds, the neck gradoally loses its 
grannlar character, acquires the power of elongating itself, and puts forth 
other tentacles, until it becomes the magnificent appendage of the adult, 

(3.) On Lecythia elegang. — This animal is found not unirequently on - 
the polypidoms of zoophytes. It is exceedingly minute, and requires the 
highest microscopic powers and most careful adjustment of the light for 
its accnrate definition. The body is flask or earafle- shaped, mounted on 
s long, thin, rigid pedicle, and enclosed in a closely fitting envelope or 
cell. The summit is dilated, and furnished with a variable number of 
long, slender, diverging tentacles, which appear to correspond to those of 
Aetinophrys, or to the pseudopodia of the Rhizopods. When the tentacles 
are contracted, they assume the form of a bossed coronet. These animals 
sometimes occur in immense numbers, forming a dense mass over the 
surfaces to which they grow ; in these cases it is impossible to moke any- 
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tbiDg of them. It 11 onlj irhen we catch a single individual alone, 
under laTomabls circamstanceB of position and lij^t, that we can pei- 
■nade him to give a satiafaclory account of himself 

(4.) On the R«prodnetion of the Rkitopoda. — Since the last meeting of 
the Societj, T hare discoTered the occurrence of spermatozoa in Groinia. 
Schnltie has observed the occurrence of living young in Rotalia, and I 
have confirmed the same fact in Spinilina, which had been obaerved bj 
Bhrenbeig, but was doubted by Willlainson. It is a question whether 
theae jroung aXQ genunse or the product of ova. 

3. NoUt of Beep-Sea Soundvagt. Bj B. W. Dnsuc, M.D., R.N. 

Conununioated bj Mr J. B. Davibs. 

4. Fart'k» notice of tht Herring and Sprat Fishery of the Firth of 
Forth. Bv Qboiuib Looan, Esq., Convener of the Society's Commit- 
tee <m Marine Zoology. 

Mr J. M. MiTcHBLL ffithi 
Clwpta gprattut, with well developed milt and r 
taken above Queensferry about the end of March. 

A Speomen of the ^quoreal Pipe-Fish, taken at Inohkeith, was ex- 
hibited by William S. Youne, Esq. 

Dr J. A. Smith exhibited a epecimen of the Spotted Crake or Bail 
((>(Wpor2ana)iii beautiful plumage. Itwasshotn -" • - 
17th of March. 



Botanical Sodetjf of Edinburgh, 
nth March 1861.~Profossor Balfoub, V.P., in the Chair. 



1. Ifotes on Horticultural Experience at EuMdeonda, South India. 
By l>r William Tzaill. Communicated by Dr Cleohobn. 

The author described the difficulties of forming a gardes to the wilds 
of Oriasa, the peculiarities of climate, and the results of his eiperienm, 
which showed now much can be done hj a zealous hoTticulturist in a 
rather wild country at a Bmall cost. Many Cape and Australian plants, 
chiefly AeacieiB and other Leffominosa, appear to have grown wml, and 
many British specimens, as Viola odorata, BeUia pereimit, dbc With a 
little care, many annuals ripened their seeds abundantly, nearly as well 

" " ' ■ ' vo/Ei ■■■ 



Xonette, larkspur, &c. A variety of ^glish 
tole, cabbages, and onions, were successfully 
cultivated. Bombay onions from Bellary seeds attained Uie size of 10}- 
inches in circumference, and weighed 8i oz. He grew tomatos of 7^- oz. 
in weight. Cabbages formed solid hearts, and, stripped of the outer 
leaves, measured 3 feet 4 inches in circumference. The seeds were ob- 
tained from the Nilgiria, and proved excellent. On the whole, the author 
believes Gumsur.to be an admirable climate for borticulture, and it seems 
important that similiu' observations should be made and recorded at the 
different stationB of our vast Ind't" empire. 
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TahviarlUt of Annuals, dc, sovm at Ruiaekonda in 1858 and 1859, 


Name of Plants. 


Wlian 

Sown. 


When 

up. 


When in 

Flower. 


Remarks. 




Oct. 23 
Not. 8 

— 11 

— 6 

— 6 
Oct. 25 

— 26 
Nov. 11 
Oct. 28 

— 28 

— 25 
Not. 11 

— IT 

— 11 
Oct. 25 
Nov. 26 

— 11 

— 11 
Got 27 

— 28 


Oct. 29 
Nov. 18 

— 16 

— 11 

— 22 

4 

— 1 

— 14 

— 2 

— 4 

— 6 

— 16 

— 20 

— 22 

— 8 
Dec. 8 
Nov. 18 

— 17 

— 20 
Oct. 20 


Dec. 27 
Jan. S 

— 4 

— 81 

Feb. "6 
Jan. 17 

— 15 

— 8 
Feb. 10 
Jan. 15 
Mar. 9 
Jan. 6 
Dec. 26 
Jan. 16 
Feb. 15 
Mar. a 
Jan. 6 
Uarch 


1 Bipeued many seeds. 
( Bipened a. few good 
1 seeds. 
Did not flower. 
Bipened many seeds. 
1 Bipened many seeds 
/Bipened very few 
1 seeds, 
Ripened many seeds. 

Do. do. 

Do. do. 

Do. do. 
Ripened a few seeds. 
1 Ripened many seeds 

Do. do. 

Ripened a few seeds. 

Ripened many seeds. 

Do. do. 


X^^ ■.:::::;::;::. 






Do., another parcel .... 


Oenlanrea Cyanos .. 

Do. 
Centanrea depressa... 

Larksp'". piTla 
. and pink 

Antirrbinnm majns, 

of mixed colours . 

Ten-week Stocks.... 


Nolona prostrata 

Do. do 




aiobe Amarantli, 1 

orange coloured J 

Geranium, Scarlet ... 



2. BacnpHon of a new jppecie* of Cladophon /rotn the river (hue in 
8v,tMX ; leith addili<mi to the local dtstrSmtion of British Marine 
Algae. By Mr Robbkt Bbowk of CampsUiT. 

3. On the varietie* of Mango Fruit (Mangifera Indicft) in Southtm 

India. By Ur CIiEshob]!. 

The anthor remuked — The Mango-tree is one of the most common in 
India, and is generally cultivated throughout the varm parts of Uin- 
dostan, yet there is no fall accoont of the rarietiei produced in gardens. 
Dr Rozboigh (Flora Indiea, i. p. 640) has given a good description of 
the tree ; and Sir William Hooker published an exc^Ient figure in the 
BolanieeU Magaaine, tab. 4510. 

There are many varieties of the fruit in onltiTatior, differing remark- 
aUr in siie, shape, colour, imell, and flavour. Some are large, fleshy, 
aaa loseious, while others are so stringy and terebrnthaceons that they 
have heen compared to " a mouthful of tow soaked in turpentine." The 
fine varieties, free from torpentine flavour, should be the objects of 
special cnltnre. 

A series of forty Tarieties, delineated by Walter BUiot, Esq, and Dr 
Cleghom, in varions parts of South India, was exhibited, including the 
best kinds obtained from carefully grafted stocks. 

The fruit assumes different shapes ; some are kidney- shaped, while 
others are roundish and compressed with a point at the apez or at one 
side. The absence of the peak or point in a graft mango usually indi- 
cates a fine variety. The weight of the mangoes examined varied from 
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13f oz. to 3^ oz. When the frnit attains k Urge lixe, the flaronr it 

generallj inferior. 

Hortiuulturiets propagate this fruit-tree ij lajere and grafti. The 
natiies geaerallj are acquainted with the ajstem of layering, bat^ot of 
grafting, which perpetuates the flavour of the parent stock. In the 
different horticultural gardens, a great nomber of mango grafts are taken 
from the choicest kinds, and *re annuaUj diatribnted orer the preaidBni^. 

The Aiphonzo and Mazagon varieties are preferred, from their honey- 
flaTOur and the absence of fibres ; the former, which is distinguished by 
its russet rind and deep orange mesocarp, is known at Madras as the 
Fetre pasand, from the circumstance of its having been introduced from 
Bombay by a former governor, Mr Fetre. Other kinds are highly 
eeteemed, as Ramani (after Rama), Dil pasand (Delight of the Heart), 
Shah pasand (Delight of the King), Sx. Some have a slightly acid taste, 
and the mesocarp varies in colour fiom orange to nearly white. 

Mangoes of veiy fine quality are produced in the Chittur, Salem, and 
Bangalore diitricta of the M adraa Presidency. 



Report of the Floteering of Plants iit the Botanic Oarden. 
By Mr M'Nia. 



Symphytom cancasicum 


Feb. 


24: 


SciUa bifolia-alba. . » 


HoBcari botiyoide* , 


— 


26 








28 




Orobos vemns 


Mar 








— 




Corydalis robilis, . 


Arabis albida. 






Primnk nivalis, . 


Primnla denticulata. 


— 




Erythronium Dens-canis, 


Seilla bifolia, blue, . 


— 




Pnschkiiua BoUloides, 


„ sibirica. 


— 


8 





Har. 9 



Tburiday 11th ApriL—Di W. H. Lows, President in the Chair. 
The following commnnications were read : — 

1. The Flora of Iceland. By W. Laudeb Libwat, M.D., F.R.S.E., 

F.L.S., &c 

(This paper appears in the present number of the Junrnal.) 



The author adverted to the great importance of these tropical escnlenta, 
which are of such value in eastern countries, particularly in seasons of 
famine like the present, when the rice crops have failed and the snfFbr- 
ing population resort to the forests in quest of yams and other indigenoos 
roots. The Aracete and Dioicoreace<t yield starchy tubers, which are 
much more wholesome than the Cairarbitaceoug fruits so extensively need 
by the natives. The former contain a large amount of nutriment, and 
when roasted or steeped in cold water are deprived of their acridity ; but 
the latter are a fruitful source of dianhcsa and mischief. A good con- 
spectus of the genus is still a desideratum. The best description of the 
Asiatic species was given forty years ago by Roxburgh, who cultivated 
seventeen species in the Botanic Oarden, Calcutta, the roots having been 
transmitted to him from different districts of Bengal Of these, thirteen 
species are now recognised in the public gardens. The student will find re- 

Sresentations of these in Wight's " Icones," and in Rheede's " Hortua 
lalabaricuB." The growth of some of the yam tribe is very remarkaWe. 
A tuber of Diotcorea alata, lib in weight, was planted at Bladraa in 
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Jane, and lifted at the end of nine months, when the weight wu found to 
he 27i lbs. The best known and most esteemed kinds are D, acvleata, 
"Ooa potato;" D. Batatas, "ChineBe yam;" D. pitrpKrea, "Pondicherry 
potatA;" mi D.fascicjdata, "TanaaeeTim jam." Beaidee ttteee, D. glo- 
eo*a and D. alata, with Arum campawdatum, are mnch cultiyated ; 
whilst D. huOnfera, pentofhylia, aad oppoiilifolia are common speoiea 
in the jangles! 

3. Bffttt of the Uite Winter on (ft< Cotiiferte and other Trea cmd Shraht 

at Bdetane. By Mr P. S. Eobkbtson. 

4. Beport on the effects of the Frott om the Tree) at Borthvnek Bait 
and Vicinity, the Property of Cbakleb Lawson, Eaq, By Mr W. 

GOBBIE. 

Thursday, 9th Vay.—X)r W. H. Jiows, President, in the Chair. 
The following Communications were read : — 
1. Obierr>atiotu<m tome hiikertoimdeMrS>ed Plant* from If ew Zealand. 
By Dt FxKDiHAiw MuBu^EB, Melboome. Communjcated by ProfeMor 

BAIirODB. 

Amongst a considerable number of living plants forwarded tn Th. H. 
Hnlke, Esq. &om the vicinity of New Plymouth, to the Botanic Gwden of 
Melbourne, and also in a fine collection of dried botanical specimens, 
which the Melbourne Phytological Muaemn owes to the zeal and liber- 
ality of Jnlins Haast, Eaq., of Nelson, I had the gratification of obaerT^ 
ing several plants which appear to me novel and deserving special 
notice. In making these plants known through the medium of the Edin- 
burgh Botanical Society, I avaU myself of the opportunity thus afforded 
of publicly recording the services rendered by their discoverers in pro- 
moting our knowledgeof theNew Zealand Flora, the foundation of which 
has been so well laid by Dr J. B. Hooker, in the justly celebrated Flora 
Nova Zealandios. Whilst the misfortune of one of the above gentlemen, 
who saw in the northern island a flourishing estate and garden establish- 
ment annihilated by the hordes now waging war against British so- 
vereignty, calls for our deep sympathy ] we cannot but with the ntmost 
pleasure turn to the sonthem or middle island, where, nndei the shelter of 
peace, an ardent geographical and geological explorer finds leisure and 
exhibits a desire to bring within the range of his observation forms of 
v^tation which are yet replete with novelty. 

Veronica Hulkeana. — Shrubby; branches very finely downy, cylindri- 
cal ; leaves opposite, subcoriaceons, rather distant, loug-stalked, suboor- 
date-ovate, coarsely and almost doubly crenate-setrate, soon glabrous ; 
spikes distant, terminal, simply paniculate ; bracteoles deltoid-ovate, 
■hortei than the calyx, as well as the ovate lobes of the latter dliolate ; 
corolla glabrous ; its lobes considerably longer than the tube ; capsule 
obcordate-roundish, turgid ; seeds few, curved'ellipsoid. In mountain- 
forests towards New Plymouth. — Th. H. Hulkb, Esq, 

The specimen cultivated in the Melbourne Botajiic Garden forms a small 
shmb. Leaves generally from 1" to 1^" long, shining on both sorfaces, 
paler beneath, strongly one-nerved, with thiu pinuately spreading veins. 
Spikes many, opposite, usually with conspicuous special peduncles, 1" to 1^" 
long ; the lowest supported by a diminutive leaf Segments of the calyx 
almost equal, nearly V" long. CoroUa about 2^'" long ; three of its lobes 
rhomboid-orbicular, the fourth orbicular ovate. Anthers orate, with 
bilobed bases about ^"' long. Style capillary, hardly longer than 3'". 
Stigma minutely bilobed. Capsule not seen in a matured stale ) already, 
when young, somewhat longer than the calyx. 
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Oingidium HaatHi (sect, Aciphy 11a). — Stem erect ; Tagins blunt ; 
radical leaver long-stnlied, in circumference ibomboid-OTate, tripin- 
nati-sect, plorijugtbte ; general and special rachea jointed ; pinn» plmi- 
jngate ; segments biiibII, crowded, nairowlj lanceolate -linear, aJmoBt 
flat, acnte, entire, pelincidljr one-nerved, without etreaikB, veinlesB, 
terminated hy a short capillary bristle ; peduncles, wit^ exception of the 
base, leafleBB ; general inrolocre few-leared ; leaflets of the involocolla ' 
Mveral, shorter than the umbellnla, as well m those of the inTolucre 
linear and acuminata ; atyleB capillary, rather long, finally recurred ; 
fruits short-pedicelled, oblong, mure attenuated upwards ; mericarps 



Em. 

This spemea differs from Oiiigidnim procimAettg (F. Jf. Fragm.. 
Phytogr. Auttr. i., 15; Jos. Hook, Flor. Taim. JL, 363), in erect taller 
growth, larger, mnch more divided leaves, more elongated and slender 
styles, and longer &uit8. G. antipodum and Beveral other allied species 
differ in the want of the bristles, which terminate the lobes of the Leaves 
in O, Haaatii, 

Senecio IVoen'm.'— Herbaceous, perennial, stemless ; leaves radical, 
ovate-oblong, on elongated downy petioles, blunt at the base and apex, 
slightly crenulated, emitting a stalhed gland irom between each notch, 
above sparingly hispid from short rigid hairs, beneath finely downy, and 
when old glabreacent ; scape hardly extending beyond the leaves, as w^U 
as the petioles, clothed with an imperfect tomcnt and with scattca«d arti- 
eulnted hairs, bearing a few remote broad-linear bracts and two flowers ; 
special peduncles longer than the flowerhead, provided with a few linear 
tomentose bracteoles ; involucre almost campanulate, outside glandulous 
and hiapidulouB downy, consisting of 10 lo 12 scales, not sphacelate at the 
apex, with exceedingly few bracteoles at the base ; discal flowers some- 
what longer than the involucre ; ligulea 11 to 13, their lamina oblong- 
linear, longer than the involucre ; anthers exserled ; acheues glabrous. 

Alps, uear Nelson — Julius Haast, Esq, The only specimen seen 1^ 
me is about a span high. Petioles emerging from a long soft tomentum, 
nearly as long as the leaves. The latter herbaceous, 3" to i" long ; their 
mid-rib, lateral nerves, and netted veins, more conspicuous bfmeath. 
Bracts less than 1" long. Scales of the flower-bearing involucre about 
m"' long, green. Ligules usually three-toothed. CoroUs of disk hardly 
longer than 2'". Setu of pappus white, forming several rows, slightly 
scabrous, at least in a young state not qoite so long as the corresponding 
corolla. Acbenia, before being perfectly ripe, 1'" long. 

This very distinct species is allied to S. primatifiiUtit (F. M. in 
Transact. Vict. Ind. u., 69; J. Hook. Flor. Tatm. ii., 386). We 
have distinguished it with the name of the Honourable Judge Travers of 
Nelson, an acute and zealous observer of the New Zealand Flora. 

Dr Kuelter has requested me to add a not« t« the above descriptions, 
expressing my belief that they refer to hitherto tmdescribed species. 

Job. S. Hookeb. 
Ksw, April 20, 1861. 

n July 1860. 

On Saturday 21at July 1860, at 6.30 i.B., a party of about 100 met at 
the Scottish Central Railway Station, and proceeded to Callander. Afler 
breakfasting at Mr M'Oowan's inn they walked towards Ben Ledi, a 
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moontaiii wliich riaea to the height of 2863 feet above the level of the sea, 
and which lies on the junction of two formaibna — the cl&j «lat« and mica 
■Iftte — being a true mica elate on the northweit, and a. olaj aUto, or rather 
grey wacke, on tbe south-east declivity. After leaving CaUonder the portj 
croiwd the river in the Pais of Leny, and proceeded towards Loch Lub- 
naig. On the wa; thej gathered Gorydalis clavictdata, Hypericum 
■humiJusHm, Qalivm Uollugo, G. boreale, I^simackia Nvmtnwlaria, 
Carex irrigua, which was observed bj Mr A. Bell, as well as Vaccinium 
Oxyeoccu$. In Loch Lubnaig, Jtoetea lacv*tri$. Lobelia Bortmataia, 
Subnlaria aqitatica, were gathered. Lysimru:hia vulgarii wes also met 
with. From Loch Lubnaig the partj ascended Ben Ledi: thej pro- 
ceeded bj the aide of a Etream which has cat out a deep passage for itself, 
and thev examined especiallj the rocke near the summit on the northeiT) 
side. The best plants were found on the miea slat* soil. Among the in- 
teresting plants gathered were the following: — Thalietrutn a^nwm, 
Dj^ba mcana, SUeae aeautit, Alchemilla alpina, Eubus sa^atilM, B. 
C?Mm<Bmorut, Sibbaldia proeumbem, EpUobtum edpiman, Sedwm angli- 
owm, Saicifraga aisoidea, S. hypnoidea, S. nivalit, S., oppontifoUa, S. 
Stellaris, iteam athamantKom, Comtis guecica, Antennaria dioiea, 
Hierac\'a'malpm'a'm,3auimt,re<iaivina, Vacdnium uligmommt V. Vitii- 
idaa, ArTneria maritima, Oxyna reiUfanaii, Pob/aonum vimparum, 
Salue ktrbaeea, Gymnathnia albida, Sabenaria chlorantha, LitUra 
eordata, Tofieldta palustrit, Juncue supiwai, J. triglumig, J. tri^dvt, 
Rhynchowpora alba, Caren rigida, Poa morUana, Botrychium Lunaria, 
Alhsorut erigpu*, Atplmium virtde, Hymenophyllwm Wihoni. 

i. Letter Jrom Dr Kirk of Ae Zambesi Etepedition, dated 2d December 
1860. CoauDDnicated bj Professor Balfoob. 
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1. On the Geology of the Country between Lake Superior and tie 
Pacific Ocean (6du«e» 48° and B5° paralUU of latitude), explored 
by the Oonemment Exploring Expedition uiider the eommand of 
Caplatn J. Palliiw (1857-60). Bv Jaheb Hectoh, M.D. Commnni- 
eated by Sir R. I. MtracHisON, V.P.G.S. — This paper gave the geo- 
logical results of three years' exploration of the British Territories 
in Nortli America along the frontier line of the United States, and 
westwud firom Lake Superior to the Facifio Ocean. It began by 
showing that tbe central portion of North America is a great triangol^ 
plateau, bounded by the Rooky Mountains, Alleghanies, and Lauren- 
tian axis, stretching from Canada to the Arctic O^on, and divided into 
two slopes \!j a watershed that nearly follows the political bonndary- 
line, and throws the drainage to tbe Oulf of Mexico and the Arctic Ocean. 
The northern part of this plateau has a slope, from the Bocky Mountains 
to the eastern or Laarentian axis, of six feet in the mile, but is broken 
by steppes, which exhibit lines of ancient denudation at three different 
levels ; the lowest is of freshwater oririn ; the next belongs to the Drift- 
deposits, and the highest is the great Frairie-level of undenaded Creta- 
ceous strata. This plateau has once been complete to the eastern axis, 
but is now inoomplete along its eaEt«m edge, the soft strata having been 
removed in the region of Lake Winipeg. The eastern axis sends off a 
spur that encircles the west shote of La£e Superior, and ia composed of 
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metttinoTphic Kcks Eind granite of the LaDrentiaii Series. To the west 
of tbia folIowB a belt where the floor of the plateau is exposed, coQEisting 
of Lower SUtman and Devonian rocks. Od these rest Cretaceous strata, 
which preiul all the na; to the Rock/ Mouutaina, overlaid here and 
there by detached tertiary basins. The lioukj Mountains are composed 
of Carboniferous and Doronian limestones, with massive quartzites and 
conglomerates, followed to the west b; a granitic tract which occapiea the 
bottom of the great valle/ between the Rocky and the Cascade Mountains. 
The Cascade chain is volcanic, but the volcanoes are now inactive; to the 
west of it, along the Pacific coast. Cretaceous and Tertiary strata prevail. 
The description of these rocks was given with considerable detail on 
account of their containing a lignite, which for the first time has been 
determined to be of Cretaceous we. This lignite, which is of very 
superior quality, has been worked tor some years past by the Hudson 
Bay Company, and is in great demand for the steam-navy of the Pacifio 
elation, and for the manufacture of gas. Extennve lignite-deposits in the 
Prairie were also alluded to ; and, like those above mentioned, were con- 
sidered to be of Cretaceous age ; but, besides these, there are also lignites 
of the TertiaiT period. The general conclusion was that the eiistenoe of 
a supply of fu^ in the Islands of Formosa and Japan, in Vancouver'* 
Island, in the Cretaceous strata of the western shores of the Pacific, bat 
principally within the British territory, and in the plains along the 
Saakatohewen, will oiercise a most important influence in considering the 
practicability of a route to our Eastern poaeessions through the Canadas, 
the Prairies, and British Columbia. — Proc. Oeol. Soe., Land. 



2. On the I^walenee of certain forma of IHtease in eonntction with 
Bail and Snow Showen, and the Electric condition of the Atmotphere. 
By Dr Thomas Moffat, F.G.S, — In 1852, while deducing results from 
the meteorological observations of the two previona years, the author 
observed that en intimate connection existed between falls of snow and 
hail and diseases of the nervous centres, such as apoplexy, epilepsy, 
paralysis, and vertigo ; and the results of eight more years 1:war out 
the drnth of the observation. A table formed &om two hundred and 
tbirty-six cases of the above diseases, and upwards of one thousand 
observations of the electrometor, is given, showing the percentage of 
hail and snow showers, the cases of diseases of the nervous centres, 
and the times that the air was positive and negative with each wind. 
From this table it appears that with the wind from the N., N.E., E., 
and 8.E. points, which the author calls the snow points, the percentage 
of bail and snow showers is 23'2 ; of cases of apoplexy, &c., 367 ; of 
positive electridty, 27'0 ; and of negative electricity, 34'1 ; while with 
the wind from the hail points, S., S.W., W., and N.W., the per- 
centages are respectively 76'6, 65-7, 72-6, and 675, thus showing that 
the number of cases of diseasB increaees with the frequency of hail and 
snow showers, and the consequently increased frequency of the alternations 
of positive and negative electricity. All obaerv^s agree that the air is 
negative on the approach of great stormi, and negative, or alternately 
negative andpositive, in unsettled weather; and the author remarks, that 
such storms are almost invariably accompanied by convulsive diseases, or 
diseases of the nervous centres in some form ; and in support of his state- 
ment he quotes many cases from his notes of the storms of the last twelve 
months, but more particularly the sccceEsion of gales which occurred from 
the Slat to the 30th of October 18J9 (in one of which the " Royal 
Charter" was lost), the gales of the aSth, 26th, and 27th,of May last, 
which were accompanied with frequent hail-showers ; and those of the 
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34tli of Augoat and fonr following dajs. Other forms of disesae accam- 
panj tbese atmaapheric conditions, such as premature uterine action, 
epiBtaxis, and diarrhiea, with tomiting and cramps ; and cases of this clasa 
are quoted bj the author from hia notes ; and he remarks that it would 
thus appear that nngative electricity playe an important part in the above 
atmospherio conditions and morbid actions. After describing the elec- 
trical phenomena of continued heavy raina, and of thunder storms and 
heavy showers of hail and snow, the author observes that as the electrical 
tension of the clouds which produce these storms and showers is always 
■trone, it mast have a coercive force upon all bodies at the earth's surface ; 
and liat as, according to onr notions of electrical action, tlie moment the 
influence of the i/ndMcing '\xiAj ia removed, a re -arrangement of the 
electricities in the ind-aced body takes place, we cannot well avoid the 
conclnsion that during the period of induction, and when the re-artange- 
ment — the rebound — the tacit stroke occurs, some important action must 
take place in the organic forces, suck as the nervous and the muccular. 
Cases are quoted iniUustration; and the author then remarks that from a 
long series of observations it would appear that there is an intimate con- 
nection between hail and snow showers, stormy weather, atmospheric 
electricity, and certain forms of disease ; and he venturea to add that hail 
and snow are formed under the iufluence of opposite electrical conditions, 
and concludes by suggesting the means of putting this opinion to the test 
of experiment. — Procitd. of Lit. aiid Phil. Society of Maiichetter. 

^weeddale Prix for Meteorological Obtereationt. — Much yet remains 
to be done by meteorologists era we can predict what is to be the nature 
«f the weather during any season. Dr Lindley justly remarks, " For 
ouraelTes, we venture to uiink that meteorology is too much in its in- 
fancy to afford aufBcient data on which to ground predictions of ihture 
weatiier with such a. degree of accuracy as to make them of any great 
practical use. Situated as we are in the midst of the ocean, at so com- 
fortable a distance from the tropica, whence moisture is brought over in 
a moment, without any particular wind, or apparent cause, it seems to 
be peculiarly difficult, if not impracticable, to predict weather many hours 
before ita occurrence." 

By country people many meteorological phenomena have been ob- 
served from generation to generation, which give indications of weather. 
To some of these the Marquia of Tweeddale has recently called attention 
in the following circular : — 

" The observers intending to compete for the premium ofTered by the 
Marquis of Tweeddole, on temperature affecting exposed self-registering 
thermometers, are requeated by hia Lordship to pay attention to, and 
record the dates of, the following phenomena, for the observing of which 
no aid by instruments is required, and which are expected to be recorded 
only when any marked change takes place in the weather following the 
occurrence of any of the phenomena enumerated. These phenomena 

" Cfoudt, whether singly or in combination, their kinds — and espe- 
cially, whether a convergence of cirri or cirro-cumuli clouds (commonly 
called 'marea' toils,' or ' mackerel sky'), at opposite points of the horizon, 
is followed in about twelve hours, in winter by snow, and in summer by 
rain ; and whether the line of such convergence is always at right angles 
to the direction of the wind. 

" Sunrieu and Swnatta — especiaUy, whether, when the sun rises in red. 
' and the colour or clouda subside behind him, it will be laii weather ; and 
whether, when they rise before him, it will be rain, 

" £amf)ou>s— especially, whether single rainbows, and in the afternoon, 
are indicative of lair weather, and double rainbows, and a rainbow in 
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the morning, fbietall rain ; and alio, whether staba or piece* of rainbow 
foretell sforniB andrain. 

" Aurora BoreaUt — especially, whether a brilliaiit aurora, in txAj 
antanm, ii followed in forty-eight honra by a storm of wind and rain 
which laata two or three days. 

" Haloet, Coronal, and Parhelia; whether they are all indicative of 
rain in connection with the Bun and moon — and especially, whether, when 
a break ia obeerved in a corona round the moon, tne wind will ultimately 
blow from that quarter. 

'^ rounder and £^Atntiv^—eapeeially, whether a seTere storm of thnn- 
der and lightning at the end of May or b^inning of Jone is followed, for 
six weeks or more, by a low temperatnre ; and whether flashes of sheet 
lightning in the night indicate snow in winter, and rain in summer. 

" Meteori or Firt Balls; whether they certainly predict a storm of 
wind and rain. 

" FaUing Stars, and their effed;i — and especially, whether the wind 
will chop round quieUy in the direction to which the star faUs. 

" Stars — when visible rery near the moon, whether they predict rain. 

" Mista and Fog» — especially, whether, when the mist is seen going 
up the hill-side and passing away behind the hill, it is followed by fine 
weather ; and whether, when the mist descends the hill-face, it is fol- 
lowed by rain ; and what follows a fog in frost, and an eastern bg &on> 
the sea in spring — whether these are signs of wet or dry weather. 

" Bistant Ol^ccU — when apparently nearer, or with better defined 
outlines than usual — whether a sign of rain, and how soon after. 

" Bain and Drought, their duration and effects — and especially, 
whether, when a slight shower of rain &iia in the morning, and but lor 
a short time, the weather will be fine for the rest of the day ; and 
whether, when rain begins to fall heavily about midday, it wtlL continue 
to fall until dark or afterwards. 

'* 8eed-time.~^Firat sowing of seed in spring, specifying the kinds. 

" Barrett. — First day and last day of harvest. 

" Trees. — Whether, when the oak pnts forth its leaves before the ash, 
the following summer is wet or dry. 

" Soar~Frosl. — Whether the arrai^;ement of the crystals of hoar-fiost 
on the margin of the leaves of evergreens is always the same on the 
same kind of plant, and different on dmerent kinds of plants. 

" Animals. — Whether the actions of animals — such as sheep making 
their lair in a sheltered place, pigs carrying straw in their month — are 
indicative of a change of weather. 

" Birds. — The cries of birds — as the whistling of the curlew, the call of 
the partridge, the scream of the peacock, the drumming of the snipe in 
tfae MF — whether they indicate any change. 

" The flocking of birds in large numbOTS, and its effects. 

" The first and last appearance of the swallow, specifying the different 

" Soundi. — The roaring of the ocean, the hearing of distant sounds, 
and their effects. 

" Any other phenomena which the observers have noticed, would be 
desirable to have noted down. 

" It would be also desirable to have the opinion of the observers as to 
the cause or causes of the phenomena they observe and record. 

" A collection of the popular sayings in regard to the weather, from 
shepherds, ploughmen, fishermen, and seamen, would be a valuable ac- 
quisition for the Meteorological Society, in order to their being corrobo- 
rated or refuted." 

Stephens on Meteorological Phenomena. — Mr Henry Stephens (thewell- 
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ksowmCnthoT of tbe " Bookoftbe Fann"), in a letter to ProfesxiT Bal- 
fcor, remarks : — " When Noah's ark, or tka boat, ai it is callad b^ the 
ooimttj people — I don't know itt icientific name — occurs, a fall U mdi- 
cat«d. The ark consists of a coDTergence of clouds towards a point on 
each side of the horizon, and the line between the points is always at 
right angles to the wind for the time being. When the clouds consist of 
the eirri, which they usoaJIj do, the fall will occur in twelve hours, snow 
in frost, and rain in smnmer. I had a confirmation of this result, which 
I never saw iail, while visiting Lord Whamcliffe this Christmas at Wort- 
ley, near Sheffield. The ark appeared distinctly in the heavens, with a 
clear sun, on Mondaj afternoon, and a heavy fall of anow t«ok place on 
Tuesday, Christmas -day, and which I predicted firmly on the Monday. 

"Another certain indication is, that when a severe thunder storm occurs 
in May or early in June, oold weather witl follow for six weeks. This 
was verified to the letter this season. 

"Another indication is, that when a bright aurora borealis occurs in 
autumn, and for the first time in tbe season, a heavy rain and storm will 
be aure to come in forty-eight hours, and for two or three days together. 
This has been repeatedly verified by Dr Christison, from whom I ob- 
tained the informatioiL. 

" I may mention, that while at Wortley I placed the self-registering 
thermometer in the snow, a slight shower of which had fallen before 1 went 
to that part of the country, from where it usually stood in front of a large 
hedge of Portugal laurels, and it there showed a difference of 7° during 
the course of the twenty-four hours, and on Christmas morning it marked 
2° below zero. This shows how important it is to know the position of a 
thermometer before you can judge of its indications. 

" From this circumstance, I am persuaded that the Marquis of Tweed- 
dale's prizes for ascertaining the temperature as affecting the thermo- 
meter whrai exposed as the crops are, will reveal some carious and im- 
portant retults; for to take the lemperatuie constantly in the shade, is 
equivalent to taking it only in a cloudy day, in so lar as the heat from 
the son is concerned. — I am yours sincerely, Henbt Stepsen. 

On the Temperature of the Earth's Cruil, ai txhtbited by Thermome- 
trical Obsenationa obla,ined d'urina the siiihitKj of the Deep Mine at 
Ihtkmfield, By W. Faibbaibn, LL.D., &c. — During the prosecution 
of res«kicbes on the conductivity and fusion of various substances, an op- 
portunity occurred of ascertaining by direct eiperiments, under favour- 
able circumstances, the increase of temperature in the crust of the 
earth. This was obtained by means of thermometers placed in bore- 
holes, at various depths, during the sinking of one of the deepest mines 
in England, namely, the coal mine belonging to F. D. Astley, Esq., at 
Dukinfield, which has been sunk to a depth of 700 yards. The increaie 
of temperature in descending, shown by these observations, is irregular; 
nor ia uis to be wondered at, if we consider the difficulties of the en- 
qoiry, and the sources of error in assuming the temperature in a single 
bore-bole as the mean temperature of the stratum. At the same time, 
it is not OTobable that the temperature in the mine-shaft influenced the 
remits. The rate of increase has been shown in previous experiments to 
be directly as the depth, and this is confirmed by the experiments. The 
amount of increase is from 61° F. t»> 57^°, as the depth increases from 
6} to 231 yards, or 1" in 99 feet ; but, in this case, the higher tempera- 
ture is not very accurately determined. Froih 231 to 685yards, the tem- 
perature increases from 57f° F. to 7^°- This is a mean increase of 1° in 
76'8 feet, which does not widely differ from the results of other observert. 
Walferdin and Arago found an increase of 1° in 59 feet ; at Rehme, in 
an Artesian well 760 yards deep, the increase waa 1° in 54'7 feet ; De 
La Rive and Harcet found an increase of 1° in 51 feet at Geneva- 
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Othet experiments bare given 1 in 71 feet. The obaerrstions are 
affeeted by the varying conductivity of the rocks, and by the peroolation 
of water. The author has exhibited upon a dingram, in which the ordi- 
nates are depths, and the abscissn teraperatures, the resnlta obtained 
between the depth) of 231 and 717 yordi. The strata of the mine are 
also shown in section. Additional to these, the anther gave a table of 
timilaT Teeolte in another pit at the same oolliery, taken between the depths 
of 167i and 467 yards, and showing an incresBe of temperature of 1" in 
106feet of descent. Assuming as an hypothesis, that the law thus foond 
for a depth of 790 yards, continues to operate at greater depths, we 
arrive at the conclusion that at 2) mileB from the suiface a iemperature 
of 212° would be reached, and at forty miles a temperature of 3000°, 
which we may suppose snffitnent to melt the hardest rocks. The author 
then discusses the effect of pressure and inereBsed conductivity of the 
rocks in modifying this result. If the fusing point increased 1°'3 F- for 
eTery SOO lbs. pressure, as is the case with wax, spermaceti, Sx,, the depth 
would be increased fh>m 40 to 65 milei before the fluid nuelens woula be 
reached; but as the same increase is not observed with tin and barytes, 
the influence of pressure on the thickness of the cnxst cannot yet be deter- 
mined. Again. Mr Hopkins has shown that the conductivity of the dense 
igneoos rocks is twice as great aa that of the superficial sedimentary 
deposits of clay, sand, chalk, te. And these close-grained igneous rocks 
are those which we believe must most resemble the strata at great depths. 
Now, if the conductivity of the lower rocks be twice as great as that of 
the strata in which the observations were made, correcting our former 
estimate, we should probably have to descend 80 or 100 mius, instead of 
40, to reach a temperature of 3,000°, besides the further increase due to 
the influeoee of pressure on the fusing point. On entirely independent 
data, Mr Hopkins has been led to conclnde tiiat the minimum thickness of 
the crust does not fall short of 600 miles, in which case the superficial tem- 
perature of the crust would have to be accounted lor from some other cause 
than an internal fluid nucleus. —Pro c. Lit. and Phil. Soe. Manehealer. 



On the Alleged Practice of Arsenic Eating in St^ria. By Br H. E. 
RoBoOK. — Dr Roscoe being anxious to obtain further definite mformation 
respecting the extraordinary statements of Von Tscbudi, quoted by 
Johnston in his " Chemistry of Common Life," that persons in Styiia 
are in the habit of regularly taking doses of arseniouB acid; varying in 
quantity from 2 to 5 grains daily, was supplied, through the kindness of 
his friend Professor Pebai, of Lemberg, with a series of letters written 
by seventeen medical men of Styria, to the Government medical inspccttw 
at Gratz, concerning the alleged practice. Aiter reviewing the opinions 
of Dr Taylor, Mr Kesteveu, and Mr Heiach, upon the subject, and having 
mention«l the results and conclusions arrived at by those who had pre- 
viously interested themselves with the subject. Mr Roscoe stated that all 
the letters received &om the medical men in Styria, agree in acknow- 
ledging the general prevalence of a belief, that certain persons are in 
the habit of continually taking arsenic in quantities usually supposed 
sufllcient to produce death. Many of the reporting medical men had no 
experience of the practice ; others describe certain cases of arsenic eating, 
which have not come under their personal notice, but which they have 
been told of by trustworthy people wbose names are given ; whilst others, 
again, report upon cases which they themselves have observed. Pro- 
fessor Boscoe proceeded to bring forward, in the first place, evidence 
bearing npon the question, — Is, or is not, arsenious acid, or arsenio in 
any other form, well known to, and distributed amongst the people of 
Styria ? He said that he had received € grma. of a white mbetauee, for- 
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warded by Profeesor Gottlieb, in OrStz, accomp&nied by a certificate 

from the digtiict judge of KnitEelfeld, is Stjria, stating that thia Bub- 
■tance wae brougbt to him bj & peasant woman, wbo told bim that she 
had seen her farm-labourer eating it. and that ihe gave it np to justice 
to put a stop to so evil a practice. An accurate chemical anatyaiB Bhowed 
that the sulMtance wa« pure amenioue acid. Extracts from many oftbe 
reports of the medical men were then read, all stating that aFgeciona 
acid, called "Hidrach" by the Stjrian peasants, is well known and 
widely distributed in that country. The second question to which Mr 
Soscoe sought to obtain an answer was, whether arsenic is, or is not, 
regularly taken by persons in Styria in quantities usually supposed to 
produce immediate death! The most narrowly examined, and therefore 
the most interesting ease of arsenic eating, is one recorded by Br Schafer. 
In presence of Dr Enappe of Oberzebring, a man thirty years of age, 
and in robust health, eat, on tbe 22d February 1860, a piece of arsenious 
acid, weighing 4^ grains ; and, on the 23d, another piece, weighing 5} 
grains. His urine was carefully examined, and shown to contain arsenic ; 
on the 24th he went away in his usual health. He informed Dr Knappa 
th^t be was in the habit of taking the above quantities three or four times 
each week. A number of other cases, witnessed by the medical men 
themselves, of persons eating arsenic, were then detailed. Dr Holler of 
Hartberg says that he and other persons, named in his report, guarantee 
that they are together acquainted with forty persons who eat arsenic ; 
and Dr Foroher of Gratz gives a list of eleven people in his ueigbbour- 
hood who indulge in the practice. Professor Hoscoe did not 3)ink it 
neoessary to translate the reports in exienso ; be gave extracts containing 
the portions immediately bearing upon the two questions at issue, and 
. deposited authentic copies of the original reports with the Society, for 
the purpose of reference. He concluded, that decisive evidence had, in 
his opinion, been brought forward, cot only to prove that arsenic is well 
known and widely distributed in Styria, but that it is likewise regularly 
eaten, for what purpose he did not at the moment investigate, in quantities 
usually considered sufficient to produce immediate death. — Trans, of 
JUantk. La. and Phil. Soe., 1S60. 

Dr Limngst<>7ie and Hit Raearehet. — The following letters from Dr 
Livingstone, addressed to Sir Roderick Murchison, were read at a meet- 
ing oftbe Royal Geograplucal Society in London : — 

" SiSHBKB,. S«)5«. 10, 1860. 

" Mt DBiK Sib RoDBBiCK, — Feeling in honour bound to take the Mako- 
lolo back to their own country, and disliking the idea of coming tt) astand- 
still while waiting for news of a real steamer, we started on tbe I6th of 
May from Tete, and in three months accomplished a distance of some 600 

" Our route lay along the north bank of tbe Zambesi, crossing the 
mountain mass in which Kebrabfura lies, and the Loangua and Eaiue at 
their confluences; then along the fine fertile valley in which the Zam- 
besi gently flovs (l)eing new ground) for about 100 miles ; then turning 
westward, in lat. 17. 18. S., up a sandy river (the Zongue) till we saw 
the source of the fragments of coal strewed on its bed. Ascended about 
2000 feet above the Zambesi, or 3000 feet above the level of the sea, to 
the base of Tabacbeu ; breathed for a short time the clear, cold, reviving 
air on the highlands, and actually saw hoar frost and a little ice ; then 
descended into the great valley of the Makololo. When within 20 miles 
of Victoria Falls, we could see the columns of vapour with the naked 
eye, and there I could not resist the temptation of acting the showman to 
laj companions, Dr Kirk and Mr C. Livingstone, thongh by diverging 
from our straight course to Sesheke we iadded some 40 miles to our 
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tramp. The hippopotami had «aten all mj trees, io henceforth we riioll 
have war with them to the knife. Thej are eood food, half beef and half 

rk. and lota of fat. that terreB a> butter. This ia part of the cam* belli. 
the war, OUT good friend Frofessor Owen and the gsatronomie com- 
mittee will itand very much in their own light if the ibe-gir^ei die a 
natural death. If thej praised the eland so, which we consider bat ao-so, 
a dinner off ahe-giraffe will leave them all Ijing on their backs. 

" Our plan of retnrnlDg is to pasa Victraia Falla, and huy camela at 
Sinanunes; then drop down the stream, eo as to be at the sea in November. 
This goes by an elephant -hunter, whom we met at the Falls, to Mosili- 
katze, and thence to Kuroman. 

" We found Bekeletu labouring under a skin disease, believed to be 
leprosy, the effect, of conrge, of witchcrafl: ; and seTeral headmen had 
beem executed for the alleged crime. Many influential men had died of 
fever, and the tribe ia altogether in a shaky condition. They are anxious 
generally (o go to the bishlands, and were much disappointed at my not 

bringing Mrs L ; for all believe that ahe, or any member of Mr 

Mofiat's family, would be a protector to them against Mosilikatze. Dur- 
ing our month's sojourn here, we have been treated to tea, Amerieaa bis- 
ouits, and preserved &uit* daily. We have tried to cure oekeletu'a com- 
plaint, and he ia recorering ; bnt time and patience sre required for ihe 
cure. It is probably an o^tinate akin disease, and not leprosy. 

" But I must tell you that we were saddened by the loss of a party 
of London misaionariea, aa we auppoae by fever, at Linyanti ; six out 
of nine Europeans perished in thj«e months. By a remedy first tried 
on my own cluldren at Lake Ngami in 1650, ne, at a lower and more un- 
healthy part of the Zambesi, cnred severe cases of the complaint in Euro- 
peans so quickly that onr march was rarely interrupted more than a day 
or two ; a man stricken prostrate waa sometimes able to resnme hia march 
on foot a dav after the operation of the remedy, and thia while those good 
people were nelplessly perishing. The proper medicines, too, for its oom- 
poution were fonnd by me in the waggon, which has been carefully 
guarded for seven yeara, within a few hundred yards of their grave. 1 
think it is mentioned near the end of the " Missionarj Travels" which 

En made me write ; but I am now anxious that it becomes generally 
own, and there is great difficulty in the matter. Medicines ao oAen 
deceive people ; panaceas in one hand, and nonentitiea in another. 1 
have, however, never failed to cure during ten years. — J am," ic. 

" David Ljvinostonb." 

" Tete, Not!. 26, I860. 
" My dbab Sih RoDSHicK, — We nnfortonately miased the opportunity 
of Bending overland by the elephant hunters, sol open the letter mitten 
at Seaheke to insert some further particnlars. The river was so low we 
conld easily see the bottom of one-half of the fiaaure which forms Victoria 
Falls ; and, indeed, people could wade from the north bank to my Garden 
Island, to form a stockade for fresh seeds. The depth ia not 100 feet, 
but 310 feet — probably a few feet more, aa the weight attached to the 
line rested on a slope near the bottom. The breadth from bank to bank 
is not 1000 yards, as I conjectured in 1855, but between one statute and 
one gec^raphioal mile-,-we say 1860 to aaaiat the memory, but it is a little 
more, yet not quite SOOO yards. The lips of the crack at Garden Island 
may be more than SO feet, as we could not throw a stone across, but the 
sextant gave that. Now, come to the other, or south-eastern side of the 
crack, and the fisaure, which &om the upper bed looks like the letter L, 
ia prolonged in a most remarkable ligzag manner. The water, after leaping 
sheer down 310 feet, is collected from both ends to the upright part of the 
letteras theeseape,andtlien flowBaway on thezigzagptrt. The^wmonto- 



riest formed therebyare flat at the top, and of tlie aame Terel a« the bed of the 
piwer above ihe Falls. The bwe of the firat on the right is only 400 paoes 
from the Fall fissure, and that on the left about 150. Their sides are as 
perpendicular as the Fall, and yoa con walk along among the trees, and 
by a few steps see the rirer some 300or40Ofeetbelow, jammed in a space 



B low water, or when it is two feet lower than we ever saw it, 
there are 800 feet of water falling on the right of Garden Island. And 
the two oolumna of vapour, with theglorion* rainbows, are a sight north 
seeing. A fall called Momba or Moambi^ below this, is interesting, 
chiefly because you looli down it from a height of aome 500 feet It is 
r«atly nothing &&ez Mosloatunya. 

" We visited the river twice on our way down to Sinamanes, and foand 
it in a very deep crack.- The boiling pomt gives IGOO of descent from 
the Falls of Sioamanea. Mr Moffat informs me that all the rivers in 
Mosilikatze country run N.W. or N.N.W. They enter Zambesi above 
Sinamanes, and above a remarkable mountain which possibly was the dam 
that shut in the waters of the anoient lake, before Mosloatunya was made. 
They are therefore not where, from oral information, they have been put 
in the map. The whole country below and around the Falls has been the 
scene of comparatively recent volcanic operations. Some parts look as 
recent as Eden ; some are of Irothy lava, and all present a burnt appear- 
ance. Aconjectare that the calcareous tuffa of Sesheke valley was emitted 
from a volcano like that which covered the cities of Pompeii and Hercn- 
laneum does not account for the roots of reeds therein, nor the bidental 
sanrians of the ancient lakes ; and I question if a volcano ever threw mud 
over 200 miles square, as this lake has done. Wherever we have had 
igneous action in this countiy, we have had large quantities of tuffa 
bearing water after it, I cannot account for the enormous quantity of 
gravel and shingle below the Falls. The bed of the river and country 
generally are covered with it to a considerable depth. There is none 
above the Falls, and none below Chicova. 

" We purchased canoea and dropped down stream in order to examine 
all at low water. Kansalo is no difficulty. Kariba, a few miles below it, 
is a basaltic dyke stretched acrass the stream ; but it has a wide opening 
in it, dangerous for canoes, the gunwales of which were only six inches 
above the water. At Varnmas there is a rapid of about 100 yards in 
length, which runs at six knots an hour. This is the most rapid part we 
have seen in the whole river. We measured the most rapid part below 
Chieova on onr way up, and found it to be under four knots; but a fall of 
about fifteen feet before our return developed several dangerous rapids 
and even cataracts, which were quite smooth when we passed Chicova. 
There seemed from the shore to be a trap dyko across the stream, like 
Eariba, bnt it bad two openings. We passed through either the one or 
the other without observing the dyke, but we saw a large seam of fine 
coal in the bank. There is another in the bank at Manyerire Hill ; and 
besides seeing fragments of the minerals in many rivulets on both banks, 
we verified the existence of the coal-field, not to Zumbo onlv, aa I for- 
merly pointed out, but to nearly Sinamanes. below Victoria Falls. The 
on^ real difficulty in the river is Morumbua, and that could be passed in 
full flood, for a rise of 80 feet must smooth it over. 

" On arriving here two days ago, we had travelled from Linyanti and 
back, some 1400 miles — the greater part on foot We have thus kept faith 
with the Makololo, though we have done nothing else. We were awVimped 
once ; but the men behaved admirably, leaping out and swimming along- 
side till we got into smooth water. In another place one canoe was up- 
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aet and propertf toat. We then abasdoQed the cuioeB and came home on 
foot, thankful to sav ' all well.' " 

Tht Victoria Falls. — Lett«n have been received firom Dr Livrngshme, 
dat«d JanUBTj 19, 1861, and trom other members of the eipedition down 
to the beftinDing of FebniaiT', giving an account of a second visit to the 
Victoria Falli. The following is Mr Livingstone's description of this 
remarkable cataract : — " Un reaching the foot of the island, the Bingnlarly 
unique character of this magDificeut cataract becomes apparent. A deep 
cut in the basaltic rock of the bed extends from the east to the west bank 
of the stream, here ronning nearlj from north to south. This gash is 
but a few jards longer than ihe riv^ is broad, the latter being bj measnre- 
roent 1860 jtxde. We tried to lonnd its depth by letting down a line, to 
the end of which was attached a weight with more than a, foot of white 
calico. When 310 feet had been paid out, the weight rested upon some 
projecting rotks near the bottom, and the calico seemed no larger than a 
crown piece. There were no means of measuring the width of the cleft, 
which maj be 70 yards at its narrowest and 100 at its broadest points. 
Into this yawning chasm, of more than twice the perpendicular depth of 
the Niagara Falls, the Zambesi leaps with a deafening roar, constituting 
the Victoria Falls of Mosloatunya. The waters of the Falls near the east 
bank now run in an exceedingly narrow channel along the bottom of the 
chasm, exactly at right angles to their previous course, or nearlj west, 
for about 600 yards ; at which point they meet the waters of the Falls 
from the west in a fearful boilmg whirlpool. The Zambesi, now ap- 
parently not more than 20 yards wide, mshes out of this furious caldron, 
rolling suuth through the narrow escape channel for some 150 yards. 
Here the volume of water enters a second chasm somewhat resembling 
the first, and nearly parallel to it. Abandoning the easterly third of this 
gorge to the growth of large trees, the confined river turns off to the 
west, leaving behind it a jutting promontory on either side of the escape 
channeL The westerly one is 1200 yards long, with a breadth of 400 
yards at the base, and 150 at the head ; the easterly one is about half the 
length. The stream now winds round the head of a second promontory, 
flowing back again towards the east through a third chasm ; afterwards 
gliding past a third point, and away west down another rift in the rock. 
We eould see in the distajice that it rounded another headland, and re- 
tnmed once more towards the east. At the point of the third promontoiY 
the river was about 500 feet beneath the luid, which, below the Falls, is 
about the same general level as above. Our whole party walked forth on 
the promontories, and looked down with dizzy heads to the green and 
narrow stream far, far beneath. From Garden Island the spectator com- 
mands ft good view of the great chasm of the western promontory with 
its evergreen trees, and, above all, of the brilliant rainbow resting on the 
face of the vast, unbroken, perpendicular rock opposite, with occasionally 
a second, and even a third, fainter and more faint, above the grand iris. 
Just, however, as at Niagara (with which Mr Charles Livingstone was 
able, &om personal observation, to compare the scene) one has to go to 
the Canada side in order to behold the great Horee-shoe Fall, so here we 
bad t« cross over to Mosilikatze's, or the west side, to gain the finest view 
of the two chief falls of Mosloatunya. By far Hie best is that from the 
longest promontory. Beginning at the west end of the chasm, there is 
first a romantic fall of about 60 feet in breadth, then an island of 600 feet 
diameter ; after which comes the main fall, consisting of an unbroken 
volume of water nearly 600 feet wide. This is separated by a few yards 
of projecting rock from the fall which is second in point of size and 
volume, being upwards of 300 feet from side to side. East of this lies 
Garden Island, aaoceeded, the water being then at its lowest, by a series 
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of bare rocks attemating witli a ecore of narrow falU, any one of wbich 
would make an English county famooB. When the river is full, these 
may probably be blended into one or two larger falls. Kear the east end 
of the chasm are two falls of considerable size, tboush nothing like the 
two betwixt the islands. The spray from these la«t is thrown up to an 
immense he^ht. We saw the mass of rapour from a Batoka Tillage foui^ 
•nd-twenty miles beyond, at which distance it appeared to be 31W feet 
high. The earlv morning sun paints this vaponry mass with all the 
colours of the rainbow. It descends in a never-ending shower upon the 
lai^ green trees opposite, from the leaves of which heavy drops are con- 
stantly falling. No bird sits and sings upon their twigs, or builds her 
nest amidst their branches. Hombills and flocks of a pretty little block 
bird with brownish wings flitted across from the mainliuid to the islands, 
and thence to the promontory and back again ; but they always shunned 
the evei^reai trees, ever dripping with ever-falling showers. After » 
deeeent of some twenty feet the white waters suddenly became, as it were, 
mnimsted. Comets, with heads resembling stars of the first magnitude, 
Hiring into existence, and leap out like living things, three, eight, or a 
dozen score at onc^ till the whole Fall seems like a mass of salient oometa, 
each having a distmct and beautiful train of pore white vapour. Every 
few seconds some vigorous little feUow, as if anxious to escape the in- 
evitable abyss, springs out far beyond the range of his companions, with 
a long train waving behind him. If Niagara has any such phenomenon, 
I &iled to observe it, and never saw anything of the kind in any other 
waterfall We tried to get to the bottom of the chasm at its east end. A 
too adventurous antelope had made the attempt before us, and got within 
flfty feet of the lowest ground. He could proceed no further, and there 
left its bones and horns ; and, though we got back with ours, we would 
not advise any one else b) try the experiment. 



The Rev. John Stevens Henslow, Professor of Botany in the University 
of Cambridge, was bom at Rochester on the 6th of Febiuarv 1796, 
where his father was a solicitor. He was the eldest of eleven children, 
of whom four sisters only survive him. His grandfather was Sir John Hen- 
slow, surreyoF of the navy. He was educated first at the Free Commer- 
cial School at Rochester, and afterwards at Camberwell in Sarrcy, under 
the late Hev. W. Jephson, D,D. At the latter institution he acquired a 
taste for collectiog, arranging, and illustrating objects of natural history. 
This became a ruling passion throogh life, and placed him in a high 
position as a benefactor of mankind. He entered St John's College, 
Cambridge, in October 1814. He gradnated B.A. (16th Wrangler) in 
1818, and in the same yesr he was elected a Fellow of the Innnean 
Society. During his college career he devoted himself assiduously to 
science, which in those days did not occupy a prominent position in the 
University of Cambridge. He studied Chemistry under Prof. Gumming, 
and Mineralogy under Dr Clarke. He also prosecuted geolo^ with 
vigour, and in 1819 became a Fellow of the Geological Society, la 1821 
he passed on to M.A., and duringthat year he communicated to the Qeo- 
logical Society "Observations on Dr Roger's Account of the Isle of Man," 
and to the Cambridge Philosophical Transactions an account of the 
Geology of the Isle of Anglesea. 

In 1832 he was elected Professor of Mineralogy, succeeding Dr Clarke. 
the celebrated Russian traveller. He held this office for three years. 
In Juhr 1825 be succeeded Martyn as Professor of Botany in the Univer- 
sity of Cambridge, and resigned the Mineral<^cal Chair. He now made 
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bot&nj tlie chief object of stndj and ptelectian, and m tbe elaoidatioD of 
tbe eubject he applied hia chemical, physiological, and matbematical 
knowledge with the highest Bucees«. He difiiued a taste for botanical 
■neuce among the undergraduates, a« well as amoBg other members of 
the Univenitj, not merelj bj his lectures, bat by his excoraions into the 
country. His herborizations were well att«i]ded, and mack practical in- 
formation in €eld-worh was conveyed. He contributed botuiioal papers 
to the Cambridge Philosophical Society, and wrote the Tolome on botany 
in Lardner'a Cyclop^ia. This little work ii an excellent introduction to 
the structure and pbysioli^ of planta. 

In 1833 Henslow married a daughter of the Rer. George Jraiyns of 
Bottieham Hall, in Cambridgeshire. He was ordained in 1824, and be- 
came peirietual cnrate of Little St Mary's, Cambridge. In 1833 he waa 
preaented by Lord Brougham, then Chancellor, to the yiowage of Cholsej- 
cum-Moulaford , Berks, and in 1837 he received fromthe Crown the Rectory 
of Hilcham in Suffolk, which he held till hia death. Daring sixteen years 
of hia professortihip be resided at Cambridge, and anbseqaently at the 
Rectory, going to Cambridge for five or six weeks in tlie Easter term to 
deliver his lectures on botany. 

He was an able and soccesBfiil lecturer, and waa distinguished for the 
clear popular manner in which he illostrated soience. He took an espe- 
cial interest in bringing Botany and Horticulture under tbe notice of the 
Eiong, and in this way he did much good to the children of his parish, 
is method of teaching botany to the village children has long t>een a 
model of scientific instruction, and the Horticultural i&tet at the Rectory 
of Hitflham have been celebrated for years. 

The knowledge of botany displayed by the Hitcham children waa truly 
wonderful, and those who had the pleasure of being present at the Rec- 
tory gatherings apeak in the highest terms of the beneficial effects pro- 
duced by the intitduction of natural history among the juvenile popul^ 
tion of the parish. 

Henslow also originated great improvements in tbe farming of Suffolk. 
He introdnced ploughing matches with much success, and elevated the 
character of the agricnltural labourers. This was not accomplished, 
however, without a straggle. The Rector had to enooonter deep-rooted 
prejudices which it required no small amount of prudence, persever- 
ance, and conciliation to overcome. Tbe allotment system, which he 
initiated, is now carried out fully, and the prodnce of the land ha* 
been highly improved and augmented. He published letters to the 
farmers of Suffolk, which did much to diffuse correct riews as to farm- 
ing operations; and be called attention to the phoephatio nodules, which 
have been of great use in adding to the fertility of the soil, 

Henslow paid much attention to the health and recreatioua of the 
people, and organised excursions of various kinds for their benefit. He 
thus has aided in remedying many social evils. He lectured not only in 
Hitcham, but also in tbe neighbouring towns, and thus helped in diffusing 
knowledge among all classes of the community. He gave a short oonrse 
of lectures at Buckingham Palace to the junior members of the Royal 
Family, on tbe invitation of H.R.H. the Prince Consort. 

HenslDW was one of the founders of the Cambridge Philosophical 
Society, and sent large donations to the Ipawich Museum which was 
planned and arranged by him. He founded a botanical museum at Cam- 
bridge, and assisted materially in the arrangement of the Kew Museum 
He ^Bo made valuable contributions to the Great Exhibition of 1851 and 
to the South Keneingtim Museum. The rooms at the Rectory of Hitcham 
were filled with specimens belonging to all deportments of natural hi*- 
tory and antiquities. He prepared a catalogue of British plants, and pub- 
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lished a Flora of Suffolk. His tllnstratians of natnr^ orderB, publislied 

b; tlie DepBrtment of Science imd Arts, are of gieat value, and deserre 
a place in evMrj school where botany is taught. At the time of bii death 
he waa employed reriaing the third edition, of liie " Principles of Botany," 
and in preparing a popdar volame on botany. He strongly advocated 
the importance of botany in an edncational point of viefr. In a letter 
written by him in February Jaat, he eaya : — " In my opinion botany is 
the beat adapted of all the olasaificatory sciences for strictly educational 
purposea. It offera greater facilities to botb pupiU and eiaminera for 
avoiding mere cram. My promised little volume on ' Practical Leasona 
in Botany for all Clasaea, ia at length in a forward atate, and I hope and 
trust I eball be able to convince people of the valno of this science in 
training the mental facilities when it is properly pursued and inaiated on, 
and not made a mere plaything." In the aame lett«r he writaa : — " I 
am intending next weeK to deliver a lecture at Ipswich on the Fie-Celtic 
Celts, which are confounding all our geological notions, and tnrning the 
world upside down in regaid to received chronologieB. I strenuously 
advise caution, and repudiate aome of the inferences which have been 
deduced from these remarkable discoveries. We shall hear of more of 
tbem. A new locality has just turned up at Heme Bay." 

Henalow was one of the founders of the British Aseociatiott, and 
was a regular attendant at ita meotings. He wae an Examiner in the 
University of London and a Member of its Council. 

In political mattera he took a deep interest at one time, and waa a 
decided liberal. He was strongW- opposed to bribery, and involved 
himself in much trouble by bis onffincning expoaore of corrupt proceed- 
inga in the town of Cambridge. 

He waa the chief promoter of science in Cambridge, and his efforts to 
establish the acientinc tripos and degrees in science were crowned with 
success. He has also done much to adapt natural history in all its de- 
partments to the wants of the common people, and to induce the working 
classes to enter upon the study of common things. During the latter 
years of his life, Trofessor Henslow's health became implored by in- 
cessant mental and manoal labours, and he suffered from symptoms of 
disease of the heart, accompanied with dyspepsia. During Uie spring of 
the present year these were a^ravated by an attack of bronchitis caught 
during a viait to the south of England, and afler protracted suffering he 
expired at the Rectory at Hitoham on tjie 16th May last in the sixty-fifth 
year of his age. A biographer in the "Gardener's Chronicle" aays of 
him ■. — ' ' There are few men whose loss will be more generally deplored, 
To give even a sketch of the varied attainments and personal qualifica- 
tions that were so blended in Professor Henslow, as to render him at 
once the most popular and useful man of science of his day, is quite im- 
pomible here, for they depended on a combination of rare qu^ties of 
head and heart, each natural, but all well trained and conscientiously 
cultivated by their possessor during a long period of his life. These 
were a sense of truth and fair play so instinctive, that deception or even 
reticence, when the cause of truth waa at stake, were things almost unin- 
telligible to him ; a geniality of disposition that rendered him an attrac- 
tive companion from his childhood upwards ; a temper of which he was 
never known to lose command even by his most intimate friends ; an 
organisation of brain that rendered all subjects of study equally easy of 
acquirement ; a keen lore of nature and of natural knowledge ; an ardour 
in communicating it ; a quick perception ; excellent powers of generalisa- 
tion ; the largest charity ; a total absence of vanity or pride ; a winning 
countenance, and a robust frame. Few men, indeed, were more giAed by 
nature ta take a oommanding position in the many spheres of li&i in one 
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or other of which he wu alwftji hnsj." Hia name will descend to 

SBterity waoelated with great and enccesafnl efibrte to diffoBe the know- 
Iga of the natnral science! smosg all clBaset " " '' ' ' ~ 

iUnatrate in tiie prodaetions of nature the wiid< 
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Notes wpon ike Coco-Nut Tree and its Uses* By Hugh 
Clbohorn, M.D. (Plates I. to III.) 

It seems needless to bring under notice the many useful 
purposes to which Palms are applied, the high position which 
the tribe holds in the vegetable kingdom, and the peculiar 
Oriental character they give to the landscape. The majestic 
character of the palm, its gigantic foliage, and its economical 
importance, are facts familiar to all ; and of the coco-nut 
uid palmyra trees especially, it may with truth be said, that 
there is scarcely a single part of them which is not applied to 
spme particular purpose. In India, we are readily conyinced 
of this; for we can scarcely look abroad without' observing 
flome use or other made by thfe ingenious native, of the foliage, 
the fruit, or the stem of these wonderful plants. "We see the 
leaves rendered serviceable forthatch, screens, baskets, and mat- 
work, and as a material to write upon ; we see the fibrous coat- 
ing of the fruit twisted into the pliant and durable coir rope, 
and nsed for stuffing mattresses ; we are indebted to the 
kernel for a rich clear oil, in most extensive use over India, 
and one of her chief exports ; while the trunks of the trees 
are employed for rafters, for boats, and for building purposes. 

Of all the palm tribe, by far the most important is the 
genus Oocos. This contains twelve species, of which the 
coco-nut tree, or Cocoa nucifera of linnsus is the moat 
valuable. Many varieties of the Cocos nucifera have been 
observed. Mr Berthold Seemann, in his " Popular History of 



* HsBd to the Bctaniol Society, Hb; 9th, 1861. 
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the Palms," mentionB five rarieties as indigenons to Ceylon. 
The first, or King Coco-nat, " the Tembili of the Cingalese, 
most be well known to those who reside in Ceylon ; its 
bright orange coloor, and somewhat oval shape, cannot fail 
to attract notice, and it is nsoally presented to respectable 
Europeans by th« Modeliars, or by the priests, as a compli- 
ment to those whose cnriosity may have indnced a visit to the 
ahrino of Bnddhoo- The second is of a similar colotur to the 
precedinf^ bnt of a more spherical shape. The third Is of a 
pale yellow, and rather heart-shaped ; it is the Nowaei or 
edible hnsk, and has the peculiar qaality, that, after the ^'- 
eafpium has been removed the inner rind (mesoearpimn) 
tnms to a pale red, and is edible. The fourth is the common 
coco-nut which is in general use, and the one most known. 
The fifth is a species of Maldivia or dwarf ooco-nnt, about 
the size of a turkey's egg, which, being rare, is more 
esteemed as a curiosity than for any peonlitur good quality it 
posBesBes."* 

The prinaipal difference in the several varieties appears to 
consist in the shape of the nut, which takes a difierent form, 
and yariea in siie in difierent countries. In Oanara it is more 
oval, for instance, than on the Coromandel coast ; and it is 
smaller and more spherical in the Maldives than elsewhere. 

The difierent names for the coco-nut tree in Southern 
India are aa follows : — Tamil, Tenna-maram ; Telugu, Ten- 
kai-mdnv.; Ganarese, Tengani-mar<an ; Malayalam, Ten- 
gana-maram; Hindostani, NareUka-jhdr. A description of 
the tree is unnecessary. It is found alt over the tropical 
parts of the vixclA. It grows to 60, 70, or 80 feet high. Dr 
Hunter, who measured a coco-nut tree at Fairur, found it to 
be 85 feet high, and a palmyra tree 65 feet. The siee and 
fruitfulness of the ooco-nnt tree varies considerably with the 
nature of the soil. It seems partial to the sea-coasts, where 
it flourishes in great luxuriance. All along the Malabar 
coast, in particular, forests of coco-nut trees line the water's 
edge, and yield abundant crops of fruit. 

Notwithstanding its partiality for the sea, however, there 
seems to be no arid sandy drift too barren to admit of the 

* FopuUr Hlnory of ths Pklmi, p, IW. 
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proceSBes of aBBimilation and nutrition on which its grovtfa 
and reprodnctioa depend, and thia qoalification alone increaeeB 
its Tolue a hundred- fold to the natives of a Band; coast or the 
dry and sultry plain. PoBSesBed of a habitation darkened by 
a olnmp of coco-outs, a jak, and a palmyra tree, a native is 
envied, and considered an independent proprietor.* 

The stem of the coco-nut tree at the bottom rariee from 
one to two feet in diameter, gradually lessening towards the 
top, where its girth is considerably reduced. The leaves 
sprout from the top in the form of a crown, and are about 
twelve in nomber ; those at the top and in the centre stand 
erect, while the middle and the lower range bend gracefully 
over, and are often &om 14 to 15 feet long by about 3 feet 
broad in the widest part. 

In the middle of the leaf runs a strong mid-rib, thick and 
grooved at Its base, but tapering to a point at the extremity. 
From the side of the rib hang pinnee, or long thin strips 
called ole by the natives. They are usually from a foot 
to a foot and a half long, according to their position on the 
rib, and give to the leaf a light and feathery appearance. 
These jitntus, when plaited, form what are called Eithid, and 
answer a number of purposes io the domestic arrangementB of 
a native hat. They come into play to form temporary sheds 
in their numerous festivals. The poorer classes have no other 
roof over their heads than one made of Kithu. Everywhere 
they meet the eye in the form of mats, partition-walls, or 
screens, contributing to the privacy of their humble dwellings. 
The fruit grows in clneters at the top of the tree and around 
the base of the leavea (vide Plate II. fig. 2). Each nut is 
rather oval in form, and when full grown, with the outer husk 
on, is about the eiEe of a man's head : with the outer husk off, 
about the size of an ostrich's egg, with three small depressions 
of a quarter of an inch in diameter at the end next the stem. 
These depressions are the eyes of the fruit, one of them form- 
ing the bole through which the germ sprouts when the nut is 

* •• Tha lodian nnt Bloiie 

Ib clothing, mot uid trancher, drink and can. 
Boat, cable, taU, maat, needle, all In one." 

O. HEaSERT. 
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planted in the groand e^eg t^warda. From the position of 
the eyes giving the end of the shell Bomething of the appear- 
aooe of a monkey's face, some have derived the tree's name, 
eoco or eogneta being Portngnese for monkey. In the Parlia- 
mentary papers we find there were imported of these nnts 
into the United Kingdom, in 1868, " 2,508,869, which were 
almost wholly retained for conanmption. They are used in- 
stead of wedges to fill np the interstices between casks and 
packages in the cargoes of ships, so' that the freight costs 
little. In the same year our imports of coco-nnt oil amounted 
to 197,788 cwts."* 

Ceylon and the Laccadivea have long been famous for their 
coco-nut trees, and the oil, arrack, and coir (or kayar) manu- 
factured therefrom form the chief articles of export of those 
islands; about 2^ millions of pounds of coir are annually ex- 
ported from Ceylon to Calcutta and other parts in the East 
Indies alone. By the " Report of External Commerce of 
Madras," the quantity and value of coco-nut and coco-nut 
kernel exported from the Madras territories in 1858-69 stood 



Of this, Bs. 357,267 woHh of the coco-nut, and Bs. 430,944 
worth of the kernel, were exported to the Indian or home 
ports, such as Rangoon, Kutch, Moulmein, Scinde, Eombay, 
and CoDcan. Of the remainder some went to the Mauritius, 
some to the Persian Gulf, &c., and a little to the United 
Kingdom. Nearly the whole was exported from Malabar and 
Canara. Ganjam supplied a little to Moulmein. The quan- 
tity and value of coco-nut oil and coir exported from the 
Madras territories in 1868-59 were as follows: — 





FonlfnorEiternHPorti. 


IndluorUomaPoru. 




QDUtltjr. 


VUQe,R.. 


Qnutltir. 


Talac, Rb. 


roUlV.liie.Es. 


Oil,gd. . . 
Coir, cwt. . 


19,Se,382 
16,676 


1,10,642 

&6,9ie 


2.33.782 
1,06.661 


63,378 
2,14,642 


4,74,020 
3,11.687 



* Annnal Statement of Trade and Navigation for the Year 1868, pp. 68 and 82. 
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Topea of coco-atit trees pay a email tax to GoTemment, 
varying ia amount in different digtrictB. Single trees in 
gardens or on cultivated land pay no tax, milesB the latter is 
left waste, when a email aasesBment is imposed upon each 
tree. Ward, in bis work on the Hindus (III. 107), written 
forty years ago, gives the following rate at which trees were 
rented at that time in Bengal : — " A mango tree, one rupee ; a 
coco-nut tree, eight annas ; a jak, one rupee ; a tamarind, one 
rupee ; a betel nut, four annas ; a talu,* four annas ; a date, 
two annas ; a vilvu,-)- four annas ; a lime tree, four annas." 

The tree is propagated by the nuts, which, when planted 
thoroughly ripe, come up usually in a few months. The coco- 
nut tree is planted with the fibrous shell in May, one foot and 
a half deep, and in good ground comes up in November. The 
first leaf is single, and the young plant is transplanted before 
it divides. In seven years the tree begins to bear, and at about 
fifteen years it is in full bearing. In the notes descriptive of 
the Laccadives, in the " Madras Journal of Literature and 
Science," it is stated that the coco-nut tree " requires some 
attention for the first year, and after transplanting, until it 
takes root ; it may then be left to itself, and comes into hear- 
ing in periods varying from ten to twenty years, according to 
the soil. It continues bearing from seventy to eighty years. 
From 60 to 70 nuts is a fair average annually, of which 6 rupees 
per 1000 is the value in the islands." This is something 
less than one pie for each. In Madras they sell from 3 to 5 
rupees a hundred; in the adjoining districts, from 1 rupee to 
2^ a 100, Each tree is said to throw out one leaf and one 
flowering spathe every month. It is probable that the time 
which an individual tree takes to come into flower, and the 
number and size of the leaves and spatbes it throws out, de- 
pend more upon exterior causes, as soil, climate, and the care 
bestowed upon its nurture, than upon any uniform law which 
would enable us to speak positively upon the subject. Porter, 
in the " Tropical Agriculturalist" (p. 255), writes, " Where the 
plant has been constantly watered, the first bud will appear in 
the fourth or fifth year ; but if it has been left merely to 
obtain moisture from rain, the flowering will be delayed till the 
* PaliDfra Ptlm. t Wood apple, 
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aerenth or eighth year. Plants of vigorotiB growth aend forth 
nine, ten, and even twelve clnatera of bads in the yeaf ; bat 
thoBe on which little care baa been bestowed, and which are 
consequently feeble, prodaoe only fonr or five of these spathes." 

Having made these remarks apon the coco-nut tree, and 
upon the many usee to which it is applied, I shall now give 
some acconnt of the extraction of toddy from the trees, and of 
the means and appliances used in the process. When a tree 
has thrown out aspathe (called in Tamil pa^i) from which it 
is intended to extract toddy, about a month is asaally allowed 
to elapse for the flower-bads inside the apaths to become 
sufficiently juicy to yield a fair return to the toddj-drawer. 
The apathe, at that time elliptical in form and pointed, will 
have attuned a length of two feet, and a diameter of about 
two inches in the thickest part. The sheath of the spathe will 
be about an eighth of an inch thick, and very hard. At this 
stage the nut is a small, round'looking knob, of the same 
colour as the flowera — pale yellow, and of about the aise of a 
marble. A few of the apathes are barren of nuts ; some of 
them contain two or three, some five or aix, and others aa 
many aa ten or twenty. When a month or five weeka have 
elapsed, and the spathe ie conaldered in a fit state to oom- 
mence operations upon, it is tightly bound round with strips 
of young leaves, to prevent the expansion of the sheath, and 
is cut tranaversely at the point, bruised, and otherwiee care- 
fully treated from day to day. To do thia is the busineae of 
the Simar or toddy-drawer. In Plate L a representation ia 
given of a S&nar, accoutred with the toddy-basket, back-rope, 
and regular jparaphernalia peculiar to his employment. 

First in importance among hia appointmenta ia the^nvof- 
petty (lit. knife-box) made from the sheath of the spathe, and 
bound round tight with two binders of ratan (Plate II. fig. 3). 
Inside is a thin wooden collar of palmyra bark, circling round 
and made fast with fibrous cording. A wooden partition 
divides the petty lon^tudinally into two divisiona, in one of 
whicb he carries hia knife, in the other his mallet, sandbox, 
and fibre. An iron hook ia fixed to the arivalpettyt in order 
to take a chatty up a tree or bring one down, a string being 
tied to the month of the chatty, and fastened to the hook. 
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The chatty is attached with about a foot of line, swings clear 
of his lege aa he mounts, and away ^m the tree, and is drawn 
up a tergo. The book also aeTyee to hang up the arivalpUty 
in hie house. Alongside of the hook are some small iron 
ornaments, which make a jingling noise aa he climbs, and 
soare away snakes and other vermin that might prove nn- 
pleasant neighbours. 

A strongly plaited rope is permanently fastened to one side 
of the arivalpitty, as in Plate III. fig. I. The abort arm a 
ia about half as long as b, and with a much smaller loop. 
When fastened round the waist, the longer arm is passed in- 
side the small loop of the short arm. Through the loop of 
the long arm the toddy-drawer passes the end of bis waist- 
cloth, and tiea it into a knot. Next in importance is the 
Eropetty (Plate III. fig. 2), into which the toddy-drawor 
empties the toddy collected ia the chatty up the tree. It is made 
of palmyra fibre closely plaited, and when well moistened is 
water-tight- Two wooden collar shaviags, about two inches 
broad, encircle the month of the eropitty, one inside and one 
outside ; between them the plaited wicker-work is run ap, and 
made fast. To keep the wopetty in its bulged bottle-like 
form, a piece of ratan about half way down ia woven in, and 
encircles the vessel like the hoop of a barrel. The eropitty 
bangs suspended over the arivalpetty (vide Plate I.) by a 
roughly-twisted rope of palmyra fibre. The eropetty holds 
about 2J^ Madras measures, which make its cubic contents 
about 250 inches. In Plate III. fig. 3, is shown the Palai 
mattai, called also Vandal tnattai. It is a little more than a 
foot long, and is made of the rachis or spadix inside the 
spathe. The end is jagged into a brush, whence its name 
palai a spathe, and mattai, a brush. Its place is in the 
eropHty (Plate II. fig. 3). It is used to brush away insects, 
or foreign matter floating upon the top of the toddy. It alao 
serves to moisten the end of the spathe before cutting it with 
a knife. In Plate III. fig. 4, is shown the Arival or knife, 
shaped like a sickle, with the inner edge sharpened. It is 
used for trimming the spathe, and is very sharp. When not 
in the band it is kept in the arivalpetty. The handle is of 
common wood, and about three inches long. The circle of this 
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blade carried round, would make a commoD tdzed dinner plate. 
The Paihady (Plate III. fig. 5) , a wooden dab or mallet, abont 
a foot long, and an inch and a half in diameter in the thickest 
part, is used for hammering the end of the Bpathe, when cnt, 
to crash the flowers, that the juice may Sow freely. The 
Moongul is a small bamboo tnbe for holding finely-powdered 
white sand, to sharpen the knife with. This the Sanar accom- 
plishes by sprinkling the sand apon a flat piece of wood he 
carries about with him, called Arival tittu eattd, one end of 
which being pressed against his chest, and the other agaisst 
the ^onk of a tree, he rubs the blade up and down, and makes 
an edge like a razor. The arival tittu cuttd is made of the 
Kanal-Mooraga maram {Erythrina indiea), and is generally 
about two feet long by two inches broad and deep. 

The Kaltol (Plate III. fig. 6), made of leather and lined 
with cloth, is put upon the instep, as represented, to prevent 
the chafing of the kaltaly (Plate III. fig- 7), a circular rope 
into which the Sanar's feet are placed to assist him in climbing. 
The Vada-cour is a strong rope, abont 2\ yards in length, 
made of cow or bufi'alo hide. It encircles both the Sanar and 
the tree, as he climbs, and is, as the name denotes, the 
" back rope." The part which conies in contact with hie back 
is nsaally lined with cloth to prevent chafing. 

Furnished, then, with the necessaries as described above, 
and sometimes with a email bamboo ladder, the Sanar starts 
early of a morning in the direction of his trecB, to collect 
the toddy drawn during the night. Arrived at the foot of a 
tree, he first fastens the vada-cour round himself and the 
trunk, and puts hia feet into the kaltaly, fitting the rope 
over the kaltole and under the soles of his feet. Then, in 
order to plant his two feet (which are thus kept from separa- 
ting by the kaltaly) upon the trunk of the tree, he presses 
the upper part of his back strongly against the vada-cour, 
and keeps his body poised upwards, as it were, by planting his 
left band firmly against the tree — fingers pointing downwards, 
and pushing in that direction. In Plate I. is shown the atti- 
tude of the man as he is preparing to mount, before be has 
attached the rope which keeps his feet in apposition. His first 
motion, after the kaltol has been tied on, ia to lift his feet 
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off the ground, and place them npon the trunk, by pressing 
fais back against the rope, and his left hand against the tree. 

Immediately after this he movea up the vada-cour with 
bis right hand, and fixes his left band in a position higher up 
the tree. His left arm acts as & fulcrum as it were, ou which, 
resting the weight of his body, he is enabled to set his legs 
free, and thus alternately to more up his arms and the upper 
part of his body, and to drag up his legs after them. When 
at the top of the tree, he lowers the vada-cour so far down 
from his shoulders, that he can sit upon it, and thereby ob- 
tains a rest, with bia hands entirely disengaged to do any- 
thing that is required of them. It takes nearly a year's prac- 
tice to make a man master of this curious mode of climbing, 
after which the loftiest trees are ascended in a minute with 
surprising ease, and with perfect security. After a hard morn- 
ing's work, the left arm always aches more than the other 
limb, showing that there is more strain on it than anywhere 
else. When an accident befalls a toddy-drawer, it is usually 
occasioned by bis left hand missing its hold on the tree and 
slipping aside, which brings him to the ground instantly, often 
with fracture or injury of that limb. 

When the spathe is a month or a month and a half old, the 
toddy-drawer begins his labours by binding the sheath to pre- 
vent its expansion, as represented in Plate II., after which he 
cats about an inch off the end, and gently hammers the flowers 
which are thereby exposed. Finally, he binds up the end with 
a broad strip of fibre (Plate II.), and descends. This process 
be continues morning and evening for fifteen days, a thin slice 
being cut away on each occasion. During this time, also, by 
shaving away a little of the under part of the sheath, he traJns 
it to bend over. It is probable that the exact term of days 
during which the spathe undergoes this initiatory preparation 
varies in different places, and depends upon surrounding cir- 
cumstances. Mr Berthold Seemann, in hia " Popular History 
of Palma," mentions five or six days as sufficient. Near Madras, 
a toddy-drawer assured me that fifteen days was the usual 
time. It is a matter of little moment, however, for the time 
when a spathe ia ready to yield toddy will be easily known 
by the chattering of birds, the crowding of insects, the drop- 
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ping of the joice, and other anmistakable signs. When ready, 
the end of the apathe is fixed into a kuduve (smal) chatty); 
and a small slip of leaf is pricked into the Bowers to catch 
the oozing liquor, and to convey the drops, without wastage, 
clear into the Tessel. When the spathe begins to yield toddy 
he ceases to hammer it. It will give toddy for about a month, 
during which time, every morning and evening, he monnts the 
tree, empties the toddy into his eropetty, binds the spathe an 
inch lower down, smears the end of it with his pdlai mattai, 
and shaves a little away, then pricks in the slip of leaf, and 
ties the hiduvi on again. 

The man who ascends the tree is generally a paid servant, 
receiving about Rb. 7 a month. He will attend to thirty or 
forty trees. Forty trees yield about twelve measures (Madras) 
of juice, seven in the morning and five in the evening. During 
the heat of the day the spathe does not bleed so freely as in the 
night. Twelve measures for forty trees is at the rate of a little 
more than one-fourth of a measure to ea«h tree. A first-rate 
tree in a good soil, and carefully tended, will produce one mea- 
sure during the night, and three-fourths or one-half of that 
uantity during the day. But taking one tree with another, 
a quarter or half a measure is a fair average. Some trees, 
under favourable circnmstances, continue yielding at this 
rate throughout the year, others only for six months. It is 
not prudent, however, to draw all you can from them, as 
they will be exhausted, and become barren. Every morn- 
ing and evening when the Sanar goes to draw the toddy, a 
servant or some one connected with the owner or contractor 
for the trees ' usually accompanies him with a chatty, into 
which is emptied the toddy from the eropetty. When all the 
trees have been visited, and the toddy measured into the 
chatty or cullu-pani, it is carried away to the bazaar rented 
by the contractor from Government at a fixed price. In Madras, 
there are 58 firstKslass toddy shops, to each of which 330 coco- 
nut trees are allotted ; the contractor paying daily Rs. 2-12-10 
to Government for each such shop. There are 63 second-class 
toddy shops, to each of which 247 coco-nut trees are allotted — 
each shop yielding daily Rs. 2-2-10 to government ; also 205 
third-class shops, to eanh of which 165 trees are allotted — each 
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shop yielding Rs. 1-6-2 to Government ; and 81 foorth-class 
shops, to each of which 110 trees are allotted — each shop pay- 
ing Us. 1-2-5 to Ctovemment. The gross collections annually 
Dpon all the shops amount to about Es. 2-32-567. It is not 
always men of the Sanar caste who rent these shops ; rich 
sowcars and natives of other castes generally contract for 
them, and place men of the Sanar caste in charge. There is 
nothing very pecaliar about the habit, custom, or dress of 
the Sanars to separate them Grom other Hindu castes, apart 
from their occupation, which, being exclusively that of the sale 
and manufacture of toddy, may be said to distinguish them. 
Around Madras the Sanars are divided into two classes, 
the higher and the lower ; the latter are called Fully Sauar, 
and permit their widows to marry. For a brief account of 
the mode of extracting toddy, illustrated by coloured plates, 
see " Kew Miscellany," vol. ii. p. 23, Much information 
regarding the culture of the coco-nut will be found in Buch- 
anan's "Journey through Mysore."* 

Dbscbiptioh of Puvbs. 

Coco~Dat p*lm ; S&iut j^eparlng Co uceud with mpparmtoi. 

Hattll. 

Fig. 1. Coco-Dat ; end of epathe tied up. 2. Coco-dqU on >p&diz. 3. BMket 

{Arival p&ty), with appftr&Cue. 

PUut III. 

Pig. 1. Hope for binding. 2. Toddy v8M«1 (EropAts)- 8. Brwih (Palai 

maaail i. Knife {Arivati 6. Mtilet (Pachady). 6. Pads on 

feet (SaUot). 7. Circular rope for feet (Saltaly). 



On some of the Stages of Development in the Female Flower 

of Dammara australis. By Alexander Dickson, M.D. 

Edin-t (Plate rv.) 

In a short notice upon the morphology of the cones of Arau- 
caria, Dammara, &c., which I read before this Society in 
January last, I called in question the ordinarily received inter- 
pretation of the structures in the female cones of these plants. 

In the first place, I'drew attention to the easily demonstrated 
* Foraome of the local atatiatica gWen abora I am indebted to Mr B reeks, C. 9. 
t Bead before the Botanical aodelf of Edinburgh, Jul; lltb, 1861. 
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and incontestable fact, that the so-called equamce frucHferm 
in Arauearia are serially contdnnoos with the leaves of the 
shoot -which the cone terminates, and that, therefore, these 
" aqoanin** are in the position of the bracts, and not of the 
scales of a larch, or any of our ordinary Abietinese. It is a 
fact which cannot be too strongly insisted apon, that in Arau- 
earia the leaves of a cone-bearing shoot pass by gradual tran- 
sitions into the to-called '* sqaatna fraeUfercB^'' of the cone; 
these leaves and " scales " fitrming a eontinuoue series of 
homologoxu parts. 

Begarding Dammara, I coold not at that time ^ve any 
special particulars of importance, as the specimens (cones de- 
veloped in &e summer of 18591) which I then obtuned were 
about half-grown, and had lost the bud-acalea surrounding the 
base of the cone. I could only argae from the close analogy 
between Dcmanara and Arauearia, that what holds good for 
the one genus may be presumed to do so for the other. Being 
compelled to recognize in the so-called scales of Arauearia 
structures corresponding to the bracts in Abies, Pinua, &c., 
I endeavoured to show that the scale-like " appendage to the 
seed" in Arauearia might be considered as representing the 
free portion of an otherwise adherent true sguamafructifera; 
this view being supported by the somewhat similar structure 
in Cunninghamia, and by the greater or less amount of ad- 
hesion between bract and scale even in our ordinary conifene. 
As to Dammara, I held that the free portion of the true 
eguama fruciifera, which is much reduced in Arauearia, 
had here entirely disappeared.* 

Since offering this explanation of the structures in question, 
I have fortunately had an opportunity of examining, to a cer- 

* In my pkp«r on tha Uorphologj of Araiuaria, Az., (Edin. Sew PhiloKipbl- 
col Jannial, April 1861, pp. 198-9), I erroneoasly rsferred to an kbmnca of 
the rgtamula in Uie " lealet " of A. bnuilitiuii. I have Bince then, throngh 
tti* kiodiHai of Mr Bennett, obt^oed lome of then lealea. In which the iqtia- 
mtUa It very diatlnctly developed, even more fUlly than in A. iiKbriKUa. Thii 
error on my put arose from my having inadvertently miiread a paMags in 
Bichard'a Jf/aiou^, in which ha apeak* not of the (fuanuls but of the apex 
Ikmguttu) of the icale u being abunt in A. bratiUauit. Aa, howeter, tlie 
itate of the qoettlon nndar diecnaion Ii not materially affected, any evUf fa- 
ulting tram my unfortunate miataka can Ije bnt trifling. 
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tain extent, the development of the female flowers oiDammara 
australh, a plant of which has this summer produced cones 
in one of the hot-bonBes in the Botanic Garden here.* 

These cones were first obserred in the early part of May, 
but would have attracted attention sooner had they not been 
confined to the uppermost branches of the tree. The cones 
which I then obtained (May 10th) are axillary shoots. They 
are roundly oval in form, and vary from a little under to a little 
above an inch in length, exclusive of the stalk and that portion 
bearing the bad-scales of the cone. 

The scales of the cone are nearly triangular in outline, and 
more or less elongated ; broadest a little above the base, at 
that part where the scale is bent upon itself. Just at its base 
the scale is rounded at its angles or slightly aoncled. (See 
6g.l.) 

In the best developed of these cones (see fig. 7) the scales 
are more or less patent, the lower ones deflexed. The lower 
scales are more elongated and acute than the upper ; and a good 
number of them, although persistent and becoming enlarged 
along with the other scales, are sterile. The bud-scales vary 
in extent of development in diflerent cones. In the cone re- 
presented in fig. 7 the lowermost pair, which are identical in 
form to those found in leaf-buds, present a diminished, almost 
bar-like lamina, with dilated base (fig. 7, a). In the pair next 
above, the lamina is still further reduced, with the base more 
manifestly dilated. In the succeeding ones we lose the ap- 
pearance of a lamina altogether; the scales being short and 
rounded, or slightly pointed. They soon pass off above into 
more elongated and pointed structures (fig 7 d), which lead 
at once to the so-called squam(B fnteUfertB. Of these bud- 
scales the first two pairs are opposite and decussate, but they 
gradully pass off above into the more complex spiral of the 
cone. They soon wither, and ultimately fall off. 

» This pilot had produced cones previouslj (in 18S9 1), aome of which I «i- 
Kmiaed lut winter. I sccordingl; asked one of the gardeneri, William Bell, 
BD enthiuiaatlc and intelligent botaniet, u> look at the plant tcoia time to time, 
■o that the cones might be obtained early, in the event of iti flowering thle 
■eaton. To bia Attention, and to the kind permisBion of Mr M'Nah and Pro- 
feiior Balfonr, I am indebted for the materioli of this imeaUgation. 
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Thaa, since the lower of these bud-scales do not differ fronr 
the first leaves of the leaf-bud, and Bioce they certaialy form 
a continnons eeries with the ooDe-scales, it follows, as might 
hare been anticipated, that in Dammara, j ust as in Arawcaria, 
the scales so called are iu fact the leaves of the cone-shoot. 

Not to puraae this subject further at present, I will now pro- 
ceed to detail the principal points which I have been able to 
investigate in the development of the female flower. 

The earliest condition which I have seen is that represented 
in Plate lY. figs. 1 and 2. It consiBts in a small, somewhat 
flattened mammilla, springing from a broadish base, on the 
inner or npper surface, and in the middle line of the scale 
close to its base. Even at this period it is inverted, its apex 
being directed towards the axis. The attachment of the mam- 
milla is about iV of an inch from the base of the "scale;" 
the length of the " scale " itself being about J of an inch, or 
a little more. 

In a farther advanced stage two ahoulder-like projections 
are to be seen, one on either side of the apex of the mammilla 
(Plate rV. fig. 3) ; which, when looked at in the direction of the 
apex (Plate IV. fig. 4), are found to be two Bemilunar eleva- 
tions embracing it. These manifestly correspond to what 
Saillon has described as carpels occurring in Pinw^, Taxus, &c. 
I cannot say that I have seen these elevations actually 
free from one other at their bases, although veiy nearly so. 
At first they appeared to me as being quite free from each 
other, and I had even made a drawing representing such to be 
the. case ; but on closer scrutiny and more careful adjustment 
of them to the light, there can always be detected an extremely 
faint elevation of the surface between their bases. I regret 
extremely that my materials have not enabled me to make 
certain of this point, as it is of great importance in confirming 
Baillon's view of the primitive duality of the structure enclos- 
ing the " nucleus " or ovule, and which I am strongly inclined 
to hold as correct.* 

* I must here itste tbst the flowera near the apices of the conea, and vbence 
I obtuaed the Bpecimcne such as are repreaented io figs. 1 and 3, are often im- 
perfectly developed, and that man; of the apparently very young flawera are 
probably in realU; older than they seem, and so be li&ble to Induce misconcep- 
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In the next stage, the connatioo of the earpeU b; their bases 
18 very manifest (Plate IV. figs. 5 and 6). The central mam- 
milla is now Tery well marked, and, I daresay, may with pro- 
priety be termed "oTule." After this stage there exists a 
slight gap in my materials, as I was somewhat delayed in ob- 
taining my second supply. 

In the flower represented in fig. 8, the differentparts, although 
very considerably grown, are easily recognised in their rela- 
tion to the corresponding parts in the earlier stage. (To avoid 
confusion in description, I shall term that surface of the pistil 
which is applied to the " scale " the posterior, and that which 
is exposed, the anterior.) 

The "nucleus" still projects to a comparatirely large ex- 
tent beyond the two carpels which surround it, and by whose 
connate bases it is covered to about its middle in front, and to 
a somewhat less extent behind. The pointed apices of the 
free portions of the carpels extend at the sides nearly as far 
as the extremity of the ovule, falling only a little short of 
it. There is thus a deep, rounded notch, both before and 
behind, between the apices of the carpels ; (he posterior notch 
being the deeper. The pistil is somewhat compressed from 
before backwards, but it is more convex before than behind. 
Its thin lateral margins (corresponding to the mesial dorsal 
lines of the carpels) do not yet exhibit any of that want of 
Bymmetry which afterwards occurs, from the formation of a 
wing on one side. 

The extremity of the ovnie ("nucleus") is now found to be 
compressed from before backwards, or, better to express it, 
thinned off to an edge which is curved slightly forwfmls (see 
Plate rV. figs. 8 and 9). In the subeeqaent stages this edge 
is often developed into a more or less leaf-like lamina, which 
is folded over the anterior surface of the exposed portion of 
the ovule- This lamina varies very much in the extent of its 
development ; it is usually small and irregularly shaped, as in 
fig. 13 ; but in one specimen which I possess, it is produced 
into a beautifully tapered point (Plate IV. fig. 14). This pro- 

tion. EvtB tba structure rgpreaeated la figs. 1 and 2. klthougli no doubt repre- 
Mntlng trnlji enoagEi tbs cMeotiaJa of the earl; stage, yet in mfDor pardcalara 
tony not be perfectly truatworth;. 
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longation of the extremity of the ovule, although very curious, 
cannot I think be of much importance, either morphologically 
or physio] o^cally, since it is comparatively late in its appari- 
tion, and, although of very frequent, is not of universal occui- 
rence. 

Regarding the subsequent stages in the development of the 
pistil, I need not say much. The ovale always remans ex- 
posed by the anterior and posterior notches between the apices 
of the carpels, but always to a relatively less extent as de- 
velopment advances. The apices of the carpels never pro- 
ject as style-like prolongations, but are closely applied to the 
sides of the ovale. (See figs. 12 and 13.) 

In the flower represented in fig. 10, the unsymmetrical 
development of the wing-like margins of the pistil has com- 
menced. 

The great wiug is developed sometimes on the right, some- 
times on the left side of the pistil ; but the side upon which it 
occurs is constant in any given cone. This, I find, is de- 
pendent upon, or at least correlated with, the direction of the 
generating spiral of the cone. 1/ the cone-spiral be from 
right to left {suppoeing the observer to be in the axis of the 
^ral), the wing is developed on the right side of the pistil ; 
hut if, on the contrary, the cone-spiral be from left to right, 
ike wing is developed on the left side of tlte piatil.* The 
relation of the unequal development to the disposition of the 
scales may be briefiy described as follows; — If we take a bract- 
scale— say No. 1 of the cone- 
spiral — we fiiid that of the two 

btact-Bcales immediately applied -V,^ f V___^ ,^'''' 

to its upper or inner surface. 
No. 6 extends from one side to i 
past its middle line, and entirely \ 
covers the flower of bract No. 1 ; "•—'''' ""--, / 

while bract No. 4 extends from 

the opposite side just to the margin of No. 6, without overlap- 
ping it. It would appear almost as if the development of the 

* 1 have ezuaiited six cooea wiOi refereace to this point — three with right- 
handed, and ttirea with left-haoded spiral — aod.all with the result stated 
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margins of the pistil was limited, on the one side hj Ute margin 
of its own bract (No. 1), and on the other by that of bract 
No. 6 ; so that, according to the position to right or left of 
bract No, 6, so is the great wing deyeloped on the right or left 
side of the pistil. Rarely, nearly equal wings are developed on 
both aides of the pistil. ■ 

The " scales " of the cone, as development advances, liecome 
much broader, with thin auricled margins at the base. A 
great increaBo in thiclineBs occurs at the angle which the apex 
of the scale makes with the basal portion, so that the back of 
the scale at that part projects as a well-marked gibbosity. 
This thickening is precisely analogous to what is seen in the 
" scales " of Araucaria, where it la also well marked. In the 
furthest developed cone* which I have examined, this swelling 
is so great that the apices of the scales appear almost as if sunk 
among the gibbosities. Almost the only increase in the length 
of the scale, and that is considerable, occurs in its basal por- 
tion. To illastrate this last point, I have given a series of 
drawings representing longitudinal mesial sections of scales 
at different stages. During its growth the form of the cone 
becomes considerably altered. As before mentioned, it is 
oval at first ; from this it passes to pyriform (in second sea- 
son ?) ; and, finally, it becomes oblately spheroidal, or orange- 
shaped. 

In conclusion, I must express my regret that these obaer- 
vations are so imperfect. Indeed, I hesitated for some time 
whether I should publish any of these results before I could 
render them in some measure more complete. But when I 
reflected that possibly I might not have another opportunity 
of continuing the investigation, and that what facts I had 
observed were not without importance, I decided upon laying 
them before the Society. 

Although I have not been able actually to demonstrate the 
perfect independence of the two carpels in their origin, yet I 
have shown sufficient to make it highly probable that they 
are so. 

* Ons ottboK dBveloped, u T eappose, in the summer of 18S9, and picked 
in the middje of lait month. 

(few 6BKIBS. VOL. XIV. HO, II. OCT. 1861. 2 B 
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Aa regdtda determining the relations between the " scale" 
and pistil, it is unfortunate that I obtained no cones snfficiently 
young to allow of tracing the floral rudiment to its first origin. 
When, however, we review the phases in the development of 
the scale, and take note of the manifestly determinate or " hasi- 
petal" character of its evolution ; when, in running the eye 
back upon the different stages, we find the* basal portion be- 
coming rapidly shorter, while the terminal portion remains 
comparatively statioDaiy, until we find the attachment of the 
fioral rudiment only Vvth of an inch from the base of the 
scale, I think we may confidently expect a still earlier con- 
dition in which the mammilla will be found to be actoally at 
tiie base of the bract-scale, in the position of axillary bud. Add 
to this, the extreme improbability that a structure such as I 
have described in the female flower should be developed, ah 
origine, from a leaf, which the bract-scale certainly is, and 
the truth of the theory which I proposed as to a connation 
between the bract-scale and the peduncle of the flower, may 
be considered as virtually proved. 



Ducriplion ofPtaU. 

Fig. 1. Brsct (br) fhiai jonng oODe of Dwnauira autlraliif with floral rudi- 
ment (m) cIoM to iU bue. 

2. Bua of the same, more hlghl; magnified, showing the floral mani- 

milla (m> 

3. Flower further advanced, showing the carpellary elerationi (ee) on 

either lide of tha apei of the maminilla (pv), and which are almoat 
free from one another at their baaol. 
1. & umilar flower loolied at towarda the >.pei ; c e, the two lemilunar 
carpellary elevatiotu, ambracillg the tertDioatlon of Hie mammilla 

Q and 6. A still further developed flower seen from the same ptduta of 
tiew SB the preceding. The carpel («) are now Tery manlfeatly 
connected by their bsses, and the ovule (dv) ii more disttncti; 
marked. 

7. Young cone (natural aiie), whence the flowen repreaeoted Id Flga. S 

and S were talieo ; (a), (b), («), and (<t), bud-icalet, showing the 
transition batween these and the " Males " of the CODS. 

8. Flower coniiderabl; further sdvnnced than the preceding (its length 

being ratiier more than double at that represented ia flg. 6). T%e 
ovule (" nuclens "} (») is still exposed to a relatively great axtant 
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from between the nplcea of the carpela (e, e). Tbe extremity of the 
OTule U thinned off or compressed antsro-poaterlor];. 
Fig. 8. LoDgitadinel meaiol eeetiao of b flower, a little older than the pre- 
ceding ; (ir) portion of bue of bract, (a) interior higher, bd (b) 
poaterior lower wall of the pisUI. Th^ eitremity of the ovale oom- 
preased to en edge, which ie slightlj curved fonrarde, U well seen. 

10. Flower ceniiderably further advanced. The thin mar^n of the piitil 

on the left aide is BOW becoming developed aa a wing (ts), while 
that oppoaita («) remaina Bmall ; (o») ovule ezpoaed between the 
apices of the carpels. 

11. Longitudinal mesial section of a aimilar flower ; (br), (fi), (b), and (ov) 

as In fig. 9. The edge of the termination of the ovule (ov) hai 
here become developed into a lamina (1), which ia turned over upon 
tbe anterior snri^e of the exposed portion of the ovule. 

15. Pistil much further developed (In aeeond Hason t) ; (w) the developed, 

and (m) the undeveloped, wing of the pistil, the great wing being 
here on the right aits. 

13. Portion of the extremit; of the same, ahowing a amall irregoluly- 

ahaped lamina (i) turned over Dpon the anterior anrface of the ex- 
posed pordon of tbe ovule, between the apices of the carpels (c, c). 

14. Portion of the extremity of the nacleus from a flower of the same age, 

with iU leaf-like proceas (I) elegantly pointed, The carpels have 

16. Loogitodinal section of bract, with Its flower at n stage correaponding 

to fig. B ; (*r) bract, ()l) flower. 

16. Bimilar section, at a stage corresponding to that in fig. 9. 

17. Similar section, corresponding to fig. 10. 

18. Similar section, corresponding to fig. 12 ; (p) walls of plsdl; (w) 

ovule i (•} VMcnlar bundle supplying tbe pistil; (w) mesial vas- 
cnlar handle of tbe bract. 

19. Similar aection from cone in its third season (?). 



Oiaervations upon Sixteen Ancient Human Shdh found in 
Ezcavations made on tiie Kirkhill, St Andrews, 1860. 
By Joseph Barnard Davis, F.S.A., Ac. (With a Table 
of HeaBurementB). Communicated to the Literary and 
Philosophical Society, St Andrews. 

This series of fine skulls is of considerable interest from 
their unquestionable antiquity, the district in which they have 
hAra obtained, and from the peculiar aboriginal, or commonly 
named Celtic, air which perrades one section of them. This 
latter aspect it may be difficult to describe, hut it will be at 
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once appuent to the eye of an anatomist who has been accus- 
tomed to the ezaminatioD of ancient British crania, and per- 
haps may be made obvioos to others by reference to accurate 
figures of well-authenticated examples. The series divides 
itself into two aectiona — viz., those stulls derived from ciatie 
tombt, and those found in graves and other tombs. Of the 
former, there are four specimens, Nos. 4, 8, 9, and 13 ; of the 
latter twelve. Nob. 1, 2, 3. B, 6, 7, 10, 11, 12, 14, 15, and 16. 
Being requested by Mr Robert Walker of the University Mu- 
seum, St Andrews, to make a few observations upon this series 
of skulls, — which it affords me much pleasure to do, — I will take 
a somewhat particular survey of them, making a note on any 
pecnliarity I may observe, and add an enumeration of the sez, 
age, measurements, &c., of each in a table ; and then proceed 
to any more general remarks that may suggest themselves ; 
premising, tn limine, that objects of this kind, discovered 
under circumstances which evince the period to which they 
have belonged to be nncertain, do not admit of that definite- 
ness which imparts such special value and interest to some 
antiquities. The skulls may go some way towards determin- 
ing the era and the race to which they have appertained ; hut 
the evidence they afford is to be taken cautiously, and not 
estimated at more than it is worth. Therefore more must not 
he espected from the proposed observations than approximate 
results. If approximate results can he attained with any de- 
gree of assurance, they will have a certain amount of interest, 
but they cannot fully satisfy a keen curiosity. To begin with 
the crania derived from cigts. 

No. 4 found on the north-west of the foundations of the 
church, in a cist the full length of the skeleton, and with the 
head to the west. One of the covering stones of this cist, that 
above the head, was thought to have some sculpture on its 
lower surface. 

This is the globular skull of a man of advanced age, pro- 
bably as much as seventy years, as the principal sutures are 
almost obliterated, and the bones are thin, notwithstanding 
the teeth have all been present, although considerably worn. 
It is a very decidedly brachyc^Juilic eknll, and exhibits 
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considerable breadth both of face and calvarium. Its pnAcipal 
difference from the aboriginal series consista in its being more 
regular and eqnable, not so oueven and nodular ; for instance, 
the frontal Binnees are not so prominent, and the noae does 
not descend so abruptly from a deep depression, as is usual in 
the aboriginal series. 

No. 8 belongs to a skeleton which was found extended on 
the bottom of a rude cist, formed of nndreBsed flags, on the 
southern side of the church. This skull is that of a man of 
about fifty-five years of age, and just enters into the hrachy- 
cephalic series.* It is a thick heavy skull, with a particularly 
short and massive lower Jaw, which is in some places eight- 
tenths of an inch in thickness ; and it is remarkable for its 
small internal capacity — in truth, in this respect, it is the 
smallest of the sixteen skulls, although there is no doubt of its 
being the relic of a man. It presents that perpendicularity 
of the occipital region, common among the aboriginal skulls 
of these islands. It does not agree closely with any of the 
skulls figured in the " Crania Britannica," but somewhat 
resembles both that from the Gaedegai Barrow in Denhyshire, 
plate 23, and that from Norton, in Yorkshire, plate 37. 

No. 9, also derived from a skeleton lying in a rude stone 
cist near the last. This sknll is that of a man about 75 years 
of age, and likewise just enters the hraehyeephalic series, 
although it presents much of the low swoln-out, discoid form 
which I have named plaiycepkalic. The frontal sinus is 
prominent, and the nasal bones rise abruptly from a rather 
deep depression ; the occipital region is also flat — all ahorigi- 
nal forms. The cheek depreesions are so unusually deep, that 
the cavities of the antra are encroached upon to a consider- 
able degree. This no doubt is an indication of the great age 
of the individnal. The skull closely resembles an ancient 
British specimen, derived from a barrow on Wetton Hill, 
StaffordshirOj and figured in the " Crania Britannica," plate 
12. 

* It is deiinble to state that I lus this term to eipreu the form, in % vtrti- 
cml upect, of all crania in nbich the extrmna tnmavene diamater i« to the - 
extreme longitadinal, w 1, or tnore, ii to 6 1 or ai 80, o? more. Is to 100. 
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No. 13, from a rade cist, is probably the aknll of a woman 
of about forty-five years of age. It presents a good deal of 
resemblance to No. 8, but the face has apparently had pre- 
tensions to womanly beauty, and the nose has been aquiline. 

In describing these skulls as having an aboriginal or Pictiah 
air, it is not to be understood that they present precisely 
the same pecuHarities of form as the skulls which are de- 
rived from the shart stone cista of Scotland, belonging to the 
primeval period, one of which, from Kinaldy, in Banfifehire, is 
figured in the "Crania Britannica," plate 26, and others in 
plates 15 and 16 ; but they appear, in the eyes of the writer, 
to have a tendency towards those peculiarities of form, whilst 
they are not precisely the same, and not so rude in their 
traits ; indeed, they certainly do not difier from them mate- 
rially. The average measurements of the three skulls of 
men. Nob. 4, 8, and 9, will be found to be slighly below the 
averages of twenty male skulls of the aboriginal series of the 
" Crania Britannica," which I have added to the table for 
comparison. 

In approaching the second section of the skulls, or those 
derived from graves or tombs, of which Nos. 1, 3, 6, 6, 10, 
11, 12, and 15, are all those of men, we are at once struck 
with their fine capacious appearance. This will be clearly 
apparent by an examination of their average measurements. 

Nos. 5 and 12 are decidedly hrachyc^halic ; No. 3 just 
comes within the brachycephalic category ; and all the rest 
are dolichoe^halic ; No. 6, the largest skull of the whole 
series, deserving the name of platycephalic. It will thus 
be at once apparent, that, in this section of the skulls, the 
brachy cephalic character is mnch less prevalent ; so it is also 
with the other peculiarities which appertain to abori^nal 
crania. The boss over the frontal sinuses is not very promi- 
nent ; the nasal bones do not descend very abruptly from a 
great depression ; the forehead is of good size and elevation ; 
the occipital region well developed and generally prominent ; 
the entire calvarium is well and equally swollen out and 
smooth, a peculiarity mostly strange to the skulls of all abo- 
riginal people ; and the ovoid outline, when viewed vertically, 
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greatly prevails ftinoDg them. In the cases of the old men, 
Nos- 11 and 15, the cheek depressions are deep. The crania 
in this section approxin^ate more to the form of the modern 
Scottish skull than those of the first section ; indeed, we 
believe thej resemble this form closely. 

This section of the skulls does not lend any SDppurt to a 
doctrine maintained by phrenologists, and still more generally 
received, that the cranium undergoes a development or en> 
largement in the progress of society and the advancement of 
civilization — a doctrine which the examination of ancient 
skulls in general does not tend to confirm. I am persuaded 
that differences in size and form in human crania ate more~ 
deeply rooted and more unchangeable, and that they depend 
on difference of race. The skulls of this section may he re- 
garded as fine " domes of thought," and are equal in develop- 
ment to those of many modem Scotchmen. No. 6 is a cra- 
nium of even unusual capacity, which may be easily tested 
by applying to it the hats which fit the generality of heads ; 
although denuded of soft parts, it will be found to fill them, 
or more than fill them. If an attempt were made to trace 
out the resemblances which maybe detected among individual 
skulls of this section and those depicted in the plates of the 
" Crania Britannica," it would be found that these likenesses 
are apparent between them and the Anglo-Saxon series of 
the work, not the aboriginal series. Sometimes such resem- 
blances are even striking, as between No. 10 and the Anglo- 
Saxon skull, derived from the cemetery at Firle, in Sussex, 
forming the subject of plate 29. 

No. 5 presents a very unusual development of the lateral 
portions of the inferior semicircular ridge of the occiput, in- 
dicating the vigour of the recti poeUd majores, and other 
muscles which extend and turn the head upon the spinal 
column. The femur of this skeleton measured 19^ inches, so 
that the man must have been tall and powerful. ' 

No. 12, a fine large brachycephalic skull of a young man, 
of probably about thirty-five, appears to have received a 
severe injury on the left side of the upper part of the frontal 
bone during life, producing a fracture five inches long, 
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and a conaiderable Iobb of substance, with depression on one 
side. 

No. 15 presents a certain degree of obliquity in the calva- 
rium, most apparent on the right side of the occiput, which is 
flattened. 1 believe thie is Apoetkumoua distortion. It will 
be seen to have occasioned a slightly greater prominence on 
the right side of the frontal bone. It is this very kind of dis- 
tortion which has been noticed so frequently in the skuUa 
lately exhumed from the ruins of the Homan city of ZTrico- 
nium (Wroxeter), and which has given rise to bo much that 
is truly absurd, both in speaking and writing, respecting the 
monstrous barbarians, with one eye before the other, and with 
frightfully misshapen heads, supposed to have been engaged 
in the destruction of this city. As it is probable that the 
famous Picts and Scots effected the overthrow of the city -of 
Uriconium, and as we are now engaged with ancient skulls, 
which show their relationship to the former people, and wero 
escavated in their own land, there only needs a knowledge of 
the fact that a skull so deformed has been met with in a 
Pictish cemetery, to hatch in the brains of some antiquaries 
" confirmations, strong as proofs of holy writ" in behalf of 
these fictions of the imagination, truly monetrous in absurdity. 

So far, I have spoken of the skulls and the appearances 
they present on an anatomical examination only ; and I have 
wished, in what I have said, expressly to avoid anything pre- 
sumptive and dogmatical. A still more generally interesting 
subject remains, on which I shall only venture a few words. 
Many persons much more thoroughly acquainted with Scottish 
history than I can be, especially those versed in the history 
of the district and city from which these crania are de- 
rived, possess, I am persuaded, better information and ability 
than I do to arrive at any conclusion as to the antiquity 
of these interments, and the particular period to which they 
appertain. 

All the interments apparently belong to Christian times, the 
bodies not having been placed in the pagan contracted posi- 
tion. There seems no ground for implicating any battle or 
any plague to account for their presence ; on the contrary. 
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tliey appeur to be the asnal buriale of the people inhabiting 
St Andrews, who had come to their deaths by ordinary 
causes, and were brought by sympathizing friends to be 
laid in the grare, on a spot rendered sacred by the erection 
of a Christian chnrcb, and the supposed presence of the relics 
of St Andrew ; as we know that it was the cuetom of this 
early age to inter bodies around, not within, places dedicated 
to religion. The fact that six of the persons interred are 
about or above seventy years of age, is decisively against 
either plague or battle, when we recollect that these occur in 
sixteen only. Many of the graves have contained the bodies 
of women, not warriors ; and it appears, from what was ob- 
served in some cases, that a practice prevailed of interring 
' the husband and wife in one tomb, which ever might die the 
first. We know that Christianity was propagated at an early 
age among the Picts ; and also, that in this very district it 
was professed. It has been thought probable that near, if not 
npon, this hill, called the Kirkheugh, the first humble build- 
ing dedicated to Christian service in Scotland was con- 
structed.* Columba of lona converted the Picts under their 
king, Bridei, before the middle of the latter half of the sixth 
century, a period at which this ancient aboriginal people 
may be considered to have received very small, if any, mix- 
ture of alien blood, t There does not appear to be any certun 
authority for determining the date of the foundation of a 
Culdee church at St Andrews ; and it is believed that about, 
or at least, 250 years elapsed before such church was founded. 
Whether this were the earliest church or place of worship 
erected on the Kirkhill seems very doubtftiL There is, how- 
ever, no reason to suppose that even this building would be 
anything more than a structure of the simplest and mdest 
character, — ^perhaps scarcely better than those formed of 
wattles and mire in previous use, — for of such materials the 
best houses were built in the time of Columba, whose monks 

• Hartioe, " Ediq. Di». Andr.," 1683, p. 24. 

t "From thli epodi, tbe Picti may be considsnid aa ChrittiuiB, a, elrcam- 
•tuiM which Boemi not to have mach chaaged their principle* or much altered 
their CWtouu."— CAaZouri'i CaUdenia, I. 209. 

MEW 8BKIES. — vni,. HV. SO. II.— OCT. 1861. 2 C 
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were clothed in the atine of animals. The legend is, that 
HunguB, the king of the Picts, whose death is placed in the 
year 833, was the founder of the religious house of Kil-rule, 
or the Church of Regulus, who brought the relics of St An- 
drew to this spot.* How soon after this time the Christian 
people, who have so long occupied the rude cists io the Kirk- 
bill, were placed in them, as their last resting place, it is 
impossible to tell. From the inartificial character of these 
cists, which, I am informed on good authority, were con- 
atructed of undressed flags of the natural stone of the district, 
piled at the sides, with other stones of the same description 
covered over the top, but without any pavement at the bottom, 
and which seem to be only one stage in advance of the 
Boarcely less rude, short, primeval cists of the unconverted 
Rots, — a step in advance taken in obedience to ecclesiastical 
rule for extending the body, with the face regarding the east, — 
1 am inclined to conclude, that the interval of time to that at 
which these cists were constructed could not have been long, 
possibly not more than one hundred years. If we might rely 
with unhesitating confidence on the cranial relics of the 
cists, it is likely that the period of their formation was at 
least as early as that we have mentioned, when the Fictish 
blood was still pure, and that the relics of the cists belong to 
the ninth century, if not earlier. Those derived from the 
tombs and the graves are probably of a later age. In support 
of this view, we have both the superior construction of the 
tomb, with a further departure from the primeval cist, and 
the more modern aspect of the skulls. This latter seems to 
me to indicate an admixture of extraneous blood with that of 
the Picts. Judging from cranial evidence alone, and with the 
little knowledge I posseas of the skulls of the Scandinavian 
nations, I am inclined to think that the mixture is not derived 
from a northern source — the Danes — hut, more likely, from a 
Saivon source. Still this, like all the rest that I have said, 
I wish to be taken, not as by any means definite, but merely 
for as much as it may be worth. I fear that it may be 



* Chalmen's Caledonia, i. 429. 
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tlkought that mine is but " a judgment m&imed and most im- 
perfect." I shall, howeyer, be very happy if some one better 
informed will " amplify my judgment in other conclusions." 

P.S. — On a revision of what I have previously written 
relative to the skulls from the Kirkhill of St Andrews, there 
are a few points which appear to stand out rather more 
strongly than I at first thought, and which afford a little 
more deGnitesess to the conclusions we may arrive at respect- 
ing both the period and people to which these crania have 
belonged. 

In the first place, there seems to be good ground for consi- 
dering this spot to have been used for funeral purposes from 
great antiquity, and during pre-Christian times. Three small 
places on the hill were found to be distinctly marked as the 
positions of fires, by ashes scattered about. One of them was 
surrounded with stones. These are probable indications of 
the rite of cremation. The want of orientation in some of the ^ 
interments is a like indication of pre-Christian times. And 
the fact of one of the interments, in a rude cist, being situated 
within the foundations of the nave of the ancient church, 
brought to light by the recent excavations, proves that the 
site was used for sepulchral purposes before the erection of 
this church, the foundations of which alone now exist. 

Upon the whole, it seems very probable that some of the 
cistic interments belong to pre-Christian times, and may date 
from the sixth century; others are clearly the sepulchral 
relics of tTte early Culdeea, or the first Pictish converts to 
Christianity; whilst a third series of remains, or some of 
them, it is fair to infer may be those of Anglo-Saxon 
or other Teutonic settlers* 

* Tbe FlemingB, the great commercial people of that age, visited tbis eaat- 
em cottst of Scotland macta in the twelfth and thirteenth centuries, and eettled 
ia the towni. In the reign of William the Lion (1165-1214), St Andrews was 
inhabited bj Scots, French, Emgliih, and Fiandrttnu, 
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Ancient British Caves- The Bee-hive Cave at Chapel Euni/, 
and the Longitudinal Cave at Chyoyster, each Imilt with 
overlapping stones.* By R. Edmonds, Esq. 

Tlie "bee-hive hut" constructed with overlapping etones, 
appeara, from the paper of Sir J. Gardner Wilkinson in the 
last year's Report of this Institution, to be found in Cornwall 
only on Brown Willy. But no " bee-hive" cave seems to have 
been found any where except at Ohapel Euny, on the west of 
Penzance. This cave, and the cave at Chyoyater.t on the 
north of Penzance, I have described in the Report of this 
Institution for 18574 Having in that year, when in the 
neighbourhood of Chapel Enny, accidentally heard that an 
ancient cave had been opened by some miners, I went imme- 
diately to the spot, and observed that the innermoBt part of it 
was in the form of a bee-hive, and so built that each succes- 
sive layer of stones projected considerably over the layer next 
below it. This led me to suspect a similar overlapping of the 
layers forming the walls of the longitudinal cave at Chjoyster, 
and having gone thither shortly afterwards with a neigh- 
bouring farmer, we found the stones overlapping one another 
in the manner I had anticipated. Prior to this no one appears 
to have noticed this very remarkable and most striking pecu- 
liarity. I will now add a few more particulars respecting 
these caves, both of which are built of uncemented stones 
unmarked by any tool. The longitudinal one at Chyoyster, or 
rather the exposed part of what remains of it, is internally 
about four feet wide at the roof, and the highest layer of 
stones which supports the massive slabs (five or six feet long) 
forming the roof, projects over the lowest layer, now in sight, 
about a foot on each side in a depth of three feet perpendicu- 
larly, so that when the soil now deeply covering the floor is 

'Resd at the Meettag of the Raysl lostttation of Gomwftll on the lOth of 
Ma;r 1361. 

t Thia Tillage ii called Chyioyittr in the Ordnance Hap, but I have omitted 
the fourth letter, ag Mortyn Bpells it without that letter ia hU very much 
older map of Coranall. 

X See alio Edinburgh New Philoiaphlcal Jouroal for Jan. 1858, p. US — 
the author's name being bj mUtake printed Sdaardi. 
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remoTed, it will protablj be fooiid that this caye is eix feet 
deep, and that the top of each wall overhangs its base two feet. 
It extended originally, as appears from its remains and the 
rubbish left by its recent spoilers, fifty feet or more in a 
straight line np the sloping side of the hill. Nor was so 
long a cave, six feet high, four feet wide on the top, and eight 
feet wide at the bottom, a larger storehouse (if used as snch) 
than 80 considerable a village as old Chyoyster required. It 
appears to hare been bnilt on the natural surface of the hill- 
side, and then covered over with stones and earth, and planted 
with the evergreens which still abound there. So much 
of the old village has been lately removed, that the cave, 
although originally within, now lies outside it, towards New 
Chyoyster. The pit in the centre of one of the old dwellings 
is a recent excavation. 

The structure of this cave at Chyoyster is very different from 
that of the well-known caye at Boleit on the south-west of 
Penzance, six feet deep and thirty-six feet long. In the walls 
of the Chyoyster cave every successive layer overlaps consi- 
derably the layer next beneath it. The walls of the Boleit 
cave, on the contrary, are perpendicular, and none of the 
stones overlap, except where the capstone happens to be too 
short, in which case a stone or two on the top of the wall is 
projected a little to enable the short capstone to rest upon it. 

Another longitudinal cave, constructed, like that of Chyoy- 
ster, with overlapping stones, as appears from the very small 
portion of it at present exposed to view, adjoins and opens in- 
to the " bee-hive" cave at Chapel Euny. In the " bee-hive" 
cave itself the now remaining highest circular layer of stones 
overhangs the lowest about three feet in a depth of about six 
feet. 

Should a deputation from the Cambrian Areheeolo^cal 
Association favour us with a visit next year, as is contem- 
plated, I know of no antiquities in the west of Cornwall more 
worthy of their exploration, or more likely to reward them for 
their labour, than these caves near Penzance. 

Penzihce, lOchUaj 1861. 
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Notes on Earthquakes and Extraordinary Agitations of the 
Sea.* By R. Edmonds, Esq. 

I stated mauy years since that extraordinary agitations of 
the sea and of inland lakes are probably produced by vertical 
earthquake- shocks acting on the waters perpendicularly to 
the plane or surface of the ground on which they rest. The 
effect of such a shock iu the bed of a canal wonld be not only 
to drive the water -from its sides towards the centre where it 
wonld rise into a long ridge, but also to drive the water from 
its higher towards its lower end. In this latter case the water, 
when its momentum ceased, would flow back to the higher end, 
where, rising probably to a higher level than it had before, it 
would dam back any stream gently entering there. All this was 
exemplified in the Surrey Canal on the day of the great earth- 
quake of Lisbon. That canal was 700 feet long and 58 broad. 
" The water at its higher end usually deepens from two to 
four feet, growing gradually deeper to the west end, where it 
deepens to about ten feet." At and near the higher (eastern) 
end the ridge of water raised in the centre was about ninety 
feet long, and between two and three feet above the usual 
level. This ridge heeled northward, and flowed over the walk 
on the north side of the canal ; on the water's returning 
into the canal, another such ridge was raised in the middle 
which heeled southward, and flowed over the walk on the 
south side. During this second oscillation, the small stream, 
at the higher end, which constantly flowed through the canal, 
was driven back thirty-six feet towards its source. This was 
considered! as the effect of the second oscillation; but no 
osHllaiion from aide to side could have increased the depth 
at the higher end where the stream entered. It was probably 
the second oscillation from end to end that dammed back the 
stream, for it must then have reached the higher end of the 
canal, and deepened the water there. The oscillations from 
end to end no doubt escaped observation on account of the 
tenfold more striking oscillations /roni side to aide. 



* Kead at tbe Meeting of tbe Royal tnstitatiou of Cornwall oi 
May 18S1. 

t rbiloaophical Transactioiu, vol. zlix. p. 354. 
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Erery extraordinary agitation of tKe aea (unaccompanied 
with a known earthquake-sliock) that I have read of, where 
the Btate of the weather is mentioned, haa occurred daring a 
thunder- atorm, or at or near a minimnni of the barometer ; 
whereaa earthquakes appear to take place equally in all 
states of the atmosphere. It is therefore important to ascer- 
tain why such earthquakes as are known only by the extraor- 
dinary agitation of the sea which they produce should occor 
exclusively during atorms, or at or near minima of the baro- 
meter. Is it because submarine shocks are always vertical, 
while those on dry land are generally horizontal \ In vertical 
shocks there may be electrical discharges between the earth 
and the atmosphere which might occasion the attendant 
minima, as in the case observed by Humboldt, where "the 
mercury was precisely at its minimum height at the moment 
of the third and last shock,* " whilst in horizontal shocks the 
discharges may be only between differently charged portions 
of the earth without much affecting the atmosphere. 

Mr Mallet, in his £rst repqrt on earthquakes, asks whether 
the reason why ducks in ponds often rush anddenly from the 
water immediately before an earthquake may not be, " that 
with their heads immersed they are able to hear the first dis- 
tant mntterings while yet inaudible through the air?" But 
how can this be when sounds do not travel through the earth 
faster than shocks I It is true that earthquake sounds are 
often heard immediatelybefore shocks are felt; but such sounds 
must have been produced, not by the vibrations which were 
afterwards felt, but by preceding vibrations which were not 
felt at all. The nnmberless rapid vibrations constituting a 
shock vary considerably in power, so that the weaker ones if 
they came first and reached no higher than the bottom of the 
pond, might have alarmed the birds before the stronger ones* 
were felt on its banks. That shocks may reach ponds with- 
out being perceived by persons close by them was abundantly 
proved during the great earthquake of Lisbon. 

Humboldt, at Oumana, felt an earthquake during a thunder- 
storm at the moment of the strongest electrical exploaion ; on 
tiie following day at the same hoor was a violent gust of wind 
• PenoDal NsirsUvB, toI. iii., p. 319. 
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with tliander, bat po shock ; the wind and stonn retonied for 
five or BIZ days at the same hour, almost at the same minate : 
and he states that aach diurnal periodicities have been often 
observed at Cumana, and by M.Arago and himself at Paris.* I 
have observed periodicities et^oally striking, althoagh the inter* 
vals.instead of being days, are lunations (29!^ days each) ormnl- 
tiples of a lunation, and generally at the moon's first quarter. 
Ab these, as well as those obserred by Humboldt, resulted pro- 
bably from changes in the magnetic or electric state of the 
earth or atmosphere, which is periodicallyTaryingnotonlyeach 
day, but also according to the positions of the sun and moon in 
respect of the earth, it seems probable that at the end of each 
lunation, when the circuit is completed, and the sun, moon, and 
earth have returned to nearly the same relative positions aa they 
had at the beginning, the magnetic or electric states of the 
earth and atmosphere, and the weather consequent thereon, 
would also be nearly the same at the end as at the beginning, 
subject only to such modifications as other intervening influ- 
ences would occasion. These intervening influences are no 
doubt so considerable as to render it difficult to determine 
whether the examples referred to are merely accidental, or 
whether they depend in some measure on the relative positions 
of the sun, moon, and earth, and the locality of the observer. 
The very numerous examples, however, of lunar periodicities 
which I hare given in the British Association Beport forlSSO 
(Sections), p. 32, cannot, I think, be merely accidental. These 
are exclusively remarkable "maxima of the thermometer. 
Other tables of remarkable lunar i^riodicities I have given in 
the British Association Eeport for 1845 and elsewhere, con- 
sisting sometimes of maxima and sometimes of minima, and 
sometimes of the barometer and sometimes of the thermo- 
meter, and it might therefore be objected that the proof of 
lunar influences would have been more satisfactory had the 
examples been all maxima or all minima of the same instru- 
ment. But it must be borne in mind that the weather being 
at all times dependent on the ever-changing electrio or mag- 
netic state of the atmosphere, must be very different in most 
respects immediately after a discharge (visible or invisible) 

* Penontl NarrattTe, vol, ill., p. 319. 
Vev/ SGRIBB. VOL. XIV, NO, II, OCT. 1861. 2 D 
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- of its electricity or magnetiBm from what it was immediately 
before; and a considerable maximum one day miglit be fot- 
loved by a oonaiderable minimnm the next. Some have con- 
cluded that the moon has no sensible influence on the weather, 
because the means of the observations of the barometer or 
other instrumeutB on the days of new and full moon, and of the 
quarters respectively, show no difference between any one of 
tjiese four days and any other. Bat this proves nothing, as 
the change expected rarely occurs at the precise day owing 
to other influences retarding or accelerating it. 

Others deny any such influence of the moon, because it is 
not apparent in the averages of the readings of each respective 
day of the new and full moon and quarter days conjoined with 
the two days before and the two days after it. Sut should 
any remarkable change occur, it could not be detected by such 
averages, as the maximnm or minimum in the former part of 
these five days would be often neutralized by an opposite st&t^ 
of the instrument in the latter part. 

The only way, therefore, of ascertaining whether the moon's 
first quarter is or is not most remarkable for excessive meteoro- 
logical changes, is to refer each excessive or remarkable state 
of the atmosphere to such of the moon's four quarter-days as 
may be nearest, and then to compare the results. 



On the Geographical DietribuUon of the Goniferce in Canada. 
By the Hon. William Sheppabd, D.O.L., F.B.S.C., of 
Fairjmead, Drummondville, Lower Canada. * 

Pinua Banksiana ((3ray Pine).t — This is essentially a 
northern pine, not having been observed south of the St Law- 
rence, It grows abundantly in Labrador, and up the norUi 
shore of the St Lawrence, among the rocks of the Xiaurentian 
formation. At St Paul's Bay it has taken possession of the 



*7lleBd to tbe Botanlol Society of Cani^, 11th June 1861, 
C(it«d to thii Journal by Profnoor Lsirion, Secratary. 

t Omitting the dikgDoaea, I give the botaoical Dune from Dr A. Orsy'a 
" Manual of the Botany of tbe Northern States," s snfflcient identification of the 
plants; the common namei are for the most part local. 
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sand dunes oeai the shore. It appears again at Quebec, on the 
road to Caproage, though now nearly all cut away. A few full- 
grown specimens are preser?ed in Mount Hermon Cemetery, 
as a memorial of an extensive grove formerly inhabiting that 
vicinity ; the soil there being the shale of the Oneida sand- 
stones. Proceeding upwards, we find it in some quantity on 
the sandhills at Three Rivers. This pine inhabits extensively 
that Laurentian tract of country between the headwaters of 
the Sagnenaj westward to liake Huron, occapying the fissures 
of the rocks. It appears to thrive on the di7est and worst of 
soils. It attains a height of 40 to 60 feet, but is worthless for 
any economical purpose. The branches are open and distant, 
not making a picturesque object, except in connection with the 
wild scenery in which it delights to dwell. 

Pmns rigida (Pitch Pine).— A scarce tree in Canada; 
found by Mr C. Billings near Brockville, and may be sought 
for with probable success in the Iiaurentian Hills, between 
that town and Kingston, and among the Thousand Islands- 
Possibly the P. BanTmana may also he discovered in the same 
locality. Its principal habitats are from Lake Champlain 
southwards. 

Pinus reainosa (Red Pine ; also, though improperly, called 
Norway Pine). — This pine is found in scattered localities on 
many of the tributaries of the 'St Lawrence and the Bay of 
Quints, but in the greatest abundance at the headwaters of 
the Ottawa, growing in the poorest land. Very large quan- 
tities of this timber — prineipall j from the last-mentioned tract 
of country — are yearly floated down to market at Quebec for 
exportation. It attains a height of from 60 to 70 feet ; and 
the trunks are straight, and generally free from branches to 
the height of 30 to 40 feet. The timber of this species, if not 
quite equal, at least approaches in quality to that of the Nor- 
way Pine, which is obtained in commerce principally from 
the ports in the Baltic. Next, after white pine, it forms the 
greatest article of exportation from Canada. The young 
branches are well furnished with long leaves of a dark-green 
colonr, giving the tree a massive appearance, yet it is wanting 
in picturesque effect.. 

PmuB SirofttM (White Pine).— This pine is the most mag- 
nificent, and at the same time the most useful, of all our 
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Cuiftditn trees. It growa K»ttered thronglioiit the province, 
preferring richer Boil than do the pines already mentJoned > 
the qoalit; of the soil cansing it to be social or gregarions. 
The timber of the white pine farmsheB. by far the greatest 
article of exportation the produce of oar forests afibrds. It is 
taken to market in the shape of sqaare timber, of aJl sizes, 
from 12 inches to doable that dimension, and in lengths from 
20 to 60 feet, and more, l^iger sizes are partially squared, 
to be afterwards wrought into masts and bowsprits, for which 
pnrpose it is admirably fitted, by reason of its lightness and 
strength. Large qnantitlea are also floated to the many saw- 
mills scattered abont the province, to be cat into planks and 
boards, principally for exportation, finding outlets from Qnebec 
to Britain and Ireland, and by railroads and suling cra^ to 
the neighbouring states. This pine is exclusively used in the 
province for carpentry and joiner's work for oar buildings, 
being well adapted to all the purposes of houae-building, easily 
worked, and generally free of knots. While this tree is the 
most useful and the largest product of oar forests, it ia the most 
pietaresqoe t^ all those we possess, when growing in places 
where it has room to expand its masuve branches from the 
ground upwards, densely clothed with foliage, and broken 
into great masees of light and shade, which the painter de- 
lights to contemplate. This tree is seen raising its head above 
all the other denixens of the forest, frequently attaining a 
height of 120 feet and upwards. 

Pinva B^rotina (Pond Fine). — Dr Gray ignores this species, 
probably referring it to P. rigida as a variety merely, tlioogh 
he does sot say so ; other aatiiors making it a distinct species. 
On the authority of Porsh, it is here adc^ted as a native of 
Canada. The latter botanist foond it at Anticosti, on the 
occasion of his viuting that island in 1817. As this la a 
southern species, its having established itself on that northern 
island is a singular dreomstance ; yet Pursh was well ac- 
qo^ted with the pines of America, and could scarcely have 
been mistaken. On the same occasion he brought back, in the 
shape of dried specimens, a swell as in a living state, many 
plants which seem peculiar to the island. 

Assuming the existence of this pine in Anticosti, we possess 
five species in Canada. 
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Abies baUamea (Balaam Spruce). — This tree grows spar- 
ingly throughout the province, on dry and rocky Boile, in the 
company of the white and black spruce. It grows very sym- 
metrically to the height of abont 30 to 40 feet, spreading its 
branches around the stem, from the ground upwards, in regular 
tiers, forming a tapering pyramid. It is much grown as an 
ornamental tree, especially in the south, where it is a favourite 
object for lawns and plantations. The well-known Canada 
Salsam is the produce of this tree, showing itself in blisters 
between the wood and the bark. The timber is soft, and of 
little practical utility, except for fence rails and for the manu- 
facture of butter firkins, for which latter purpose it is preferred 
to any other timber, in consequence of its communicating no 
unpleasant taint to butter. 

Abiee canadensis (Hemlock Spruce).— A large tree, grow- 
ing abundantly throughout a great part of Canada, congre- 
gating densely on dry sandy soils little adapted foe- cultiva- 
tion. The timber is coarse, and not much used for economical 
purposes, except for the walls of farm houses and barns. A 
moderate quantity is yearly cut up into lathwood, and taken 
to Quebec for exportation, to meet the limited demand which 
exists for this article of commerce. The bark abounds in 
tannin, and is exclusively used in Lower Canada by the 
tanner, being a good substitute for oak bark.* This is a 
beautiful and picturesque tree, where it has free room to dis- 
play its light Epray and dark-green foliage, becoming varied 
in shape, and presenting large masses of light and shade. It 
is well worthy of a place in ornamental grounds. 

Ahies alha (White Spruce). — A straight pyramidal tree, 
attaining the height of about 50 feet : growing everywhere in 
dry grounds in the company of the black spruce, but in smaller 
numbers. The timber is light, on which account it is used in 
common with the next species for the small spars of shipping; 
it is also sawed into planks for esportation, being of a. colour 
and texture resembling the white deal of Norway. The leaves 
are of a bright green, and are longer than those -of the black 
spruce ; the cones also are of a different shape. These marks 
serve to distinguish the two trees, which have a great general 

* Htndock tar£ is bIso excliuirely uud in the eiteoaive taimeriei in tha 
neighbourhood of Ringiton in Upper Canada, — G. L. 
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rflsemblance. It is a beautiful object oo the lawQiirith its 
gracefol branches regularly feathered down to the ground. 

AU«t nigra (Black Spruce). — This is a somewhat taller 
and stouter tree than the last-described species, on which 
account it is more useful as a deal-producing timber, the 
qnali^ being rery similar. It is widely diffosed throughout 
the country, grows on dry and rocky soils, and is generally 
found along with the white spruce, though in some localities 
inhabited by^this species the other is absent. This is the 
tree from whose branches the well-known spruce beer is manu- 
factured, a wholesome and pleasant beverage in warm weather. 
Larix americana (American Larch, Tamarac). — ^The leaves 
of our larch are in bundles of many, and are deciduous, like its 
congener of the Old World. It delights in rich moist lands, 
where it attains' the height of sixty feet and upwards, with a 
proportionately stout stem, straight and taper; it is found 
scattered throughout the province, growing in such abundance 
in favourable soils as almost to exclude other trees. It is also 
often seen in sandy soils, in which the moisture is retained by 
what are called "hairdpans" underlying them, and preventing 
the escape of water; in such situations it grows thickly together, 
but attuns no size, aud dies off prematurely. This tree fur- 
nishes timber of superior quality, stroiig, heavy, aud durable, 
answering well for railway ties, and admirably adapted for 
ship-building, for which purpose it is floated to market dressed 
on two opposite sides only. It also makes first-rate firewood 
for steamera, and is used extensively as such by those plying 
on our rivers. 

This tree, when growing singly, forms a beautiful object, 
its slender, pendulous spray adding much to its gracefulness ; 
it well deserves a place in ornamental grounds. 

Thuja occidentalia(Vf hitBCedair; in Canada erroneously). — 
It grows in rich, moist soils everywhere, and on the banks of 
rivers, there taking a bowed shape, and crowding together, 
frequently to the exclusion of otber trees. The foliage is of a 
dark olive colour, becoming foxey in winter. The wood fur- 
nishes the best rails and posts for fencing, being almost ever- 
lasting, except the portion sunk in the ground, where it is 
subject to slow decay. 

.Taniperue communit (Juniper). — A recumbent bush spread- 
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ing oa alt sides from s-Comtnon centre. Grows along the banks 
of the St Lawrence on both sides from Quebec downwards. 
Od the plains of Abraham a single specimen is fojmd. Up- 
wards it is not met with till we reach the Falls of ChaudiSre 
in Hull, where a few specimens exist.* Foliage, light olive ; 
berries blue, possessing the properties of the juniper berries 
of the North of Europe. 

Juniperue virginvina (Bed Cedar). — A small tree growing 
along the shores of the Upper Lakes. It appears to dread the 
severe climate of Lower Canada, for, with the exception of a 
few specimens at the Falls of the Chaudiere in Hull, it is not 
found in this section of the province in the shape of a tree ; 
but a variety with a dwarf prostrate habit grows on the rocks 
on both shores of the St Lawrence below Quebec, generally 
associated with the common juniper ; the deep clothing of snow 
proving a protection to it in the severe winter weather of those 
localities, and in all probability causing its procumbent habit 
This variety rises with a single stem, hut, instead of assuming 
the shape of a tree, becomes quite prostrate, and is blown about 
in all directions by the wind. The timber of the tree, as grow- 
ing in Upper Canada, resembles iu texture, and has the 
fragrance of, J. hermudiana, with which lead-pencils are 
made ; it is light, close-grained, strong, and indestructible : 
possessing these good qualities, it is much used for the ties of 
railroads. 

Toivus canadensis (Ground Hemlock). — Our yew can 
scarcely be distinguished botanically from the European tree, 
its decumbent habit constituting the greatest difference between 
them. It grows in rich shady woods, steep banks of rivers, 
and dark ravines throughout the province, forming extensive 
patches in its favourite localities. It never rises to the shape 
of a tree like its namesake of England, therefore it is unsuited 
to the purpose for which our sturdy forefathers nsed this wood. 
It forms only a prostrate bush, the branches bending upwards. 
The berries are red, like those of the European species, yet I 
once found in a deep ravine a very marked variety, bearing 
white berries, partially translucent. 
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Physical Features pf (Ae Centra! Part of Britith North 
America, wiA Special Reference to ite Botanical Phyei- 
ognomy. By James Hectob, M.D., F.G.S, Ac* 
The following paper is intended as a sketch of the botani- 
cal results of a Government expedition which was sent out in 
the spiiDg of 1857 to explore the British territories lying in 
the neighbourhood of the northern boundary line of the United 
States, and stretching westward from Lake Superior acroBS 
the Bocky Mountains. The expedition was placed under the 
command of Captain Palliser, who had previously travelled 
among the Indians in the district of the Upper Missouri and 
Yellowstone Rivera. His party consisted of Lieutenant, now 
Captain Blackiston, H-A., who had charge of the magnetical 
observations ; Mr Sullivan, as secretary and assistant-astro- 
nomer to Capt. Falliaer ; M. Bonrgeau, a botanical collector 
whose name must be familiar to the members of this Society 
who have had occasion to consult the Herbarium j and the 
writer of this paper, who filled the post of surgeon and natu- 
ralist. The expedition was in the field for three years, and in 
that time examined and mapped a region embracing 33° of 
longitude, and in some places 5° of latitude. 

Phyaiaal Characters of the Area explored. — Commencing 
at Lf^e Superior, the route of the expedition for the first 600 
miles to Lake Winipeg, crossed over a spur which direrges 
to the south-west from an axis of crystalline rocks that 
runs from Canada to the Arctic Ocean in a north-irest direc- 
tion, and known as the "Intermediate Primitive Belt" of 
Richardson, or the " Laurentian Axis" of Logan. This 
belt of rocky country nowhere acquires a mountainous char- 
acter, but is throughout extremely ragged and traversed by 
innumerable watercourses, and by long narrow lakes. The 
greatest altitude passed over in this portion of the journey 
was 1000 feet above Lake Superior, or IGOO feet above the sea- 
level. The inequalities of surface, and the diversity in the 
nature and amount of soil, has given a greater degree of com- 
plexity to the flora of this district than we might expect from 
its other physical conditions. The winter experienced in this 

* BeiiO berure ttie Botanical Societ; of Edinburgli, I3th June 1S61. 
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re^on ia severe, but steady. From the oommencement of 
November till May the whole cooBtry is ice-boand, so tbat 
the vegetation is perfectly dormant. The spring is very 
liogering, owing to the great extent of suiface occupied by 
water, and the neighbourhood of the large lakes on the one 
hand, and of Hudson Bay on the other, the slow melting of 
the ice which accumulates on these sheets of water keeping the 
temperature depressed till far on in the season. Thus, in cross- 
ing Lake Superior, on the dth of June, the expedition encoun- 
tered much cold weather, and got entangled in the ice floes that 
were, even so late in the season, drifting about the lake. The 
summer temperature is high, and for the same reason that 
renders the spring late, the autumn is prolonged beyond its 
normal extent, the influence of the large internal masses of 
water not having the efiect of producing an equalised climate 
like that of a sea-coast, bat merely prolonging the force exer- 
(^sed by the half-yearly extremes of heat and cold. 

To the west of the Laurentian Axis commenees the region 
of plains that extends to the eastern base of the Rocky 
Mountains, and north and south throughout the whole central 
district of the North American continent. In the neighbour- 
hood of Lake Winipeg, the primitive rocks are overlaid by 
nearly horizontal strata of Silurian and Devonian age, consist- 
ing of limestones sometimes containing magnesia to such an ex- 
tent that the soil derived from their decomposition must be of 
inferior quality. Excepting along the margins of the groap 
of lakes that lie close to the axis, outcrops of these limestones 
are, however, rarely met with, the floor of the plateau being 
almost everywhere concealed by superficial deposits, consist- 
ing of Bands, gravels, and maris, t^e bulk of which have 
been derived by denudation from the cretaceous strata that at 
one time must have overlaid the area now occupied by the 
chain of lakes that extends from Lake Winipeg to Ch-eat 
Bear Lake. A succession of steps, composed of these super- 
ficial deposits, and covered with a great profusion of erratic 
blocks, raises the level as we proceed westward, until, at an 
altitude of 1600 to 2000 feet, tiie finely assorted and well- 
mixed soils of the drift deposits cease, and t^e surface of 
the plain is occupied by strata of the age of the cbalk, bat 
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formed of plastic and sand; clays nmch impregnated vith 
Bolphates, and yielding little or no soil that can enpport vege- 
tatioQ. In some localitieB Bandstonea prevail, which disinte- 
grate irith facility, and give rise to immense wastes of blown 
sand, .that are continoally, thongh slowly, travelling before 
the prevuling vinds. 

Tba whole prurie-alope of the continent is divided into two 
regions by a low watershed, which traverses it from east to 
west, nearly following the political boundary, which is the 
49th parallel of latitude, and throwing off the drainage, 
south to the Gulf of Mexico, and north to the Arctic Ocean and 
Hudson Bay. This watershed is very indistinctly marked, and 
has been formed entirely by denudation of the soft strata, being 
quite unconnected with any disturbance of the rocky frame- 
work of the basin. The pruries are traversed by several large 
rivers, but, excepting the sudden carrying off of the surface 
water when the snows melt in spring, these rivers can hardly 
be said to drain the country through which they Sow, as their 
waters are derived throughout the greater part of the year 
from the Bocky Mountains ; and the excess of evaporation 
over the run-fall is shown by the drying ap in summer of 
those streams that do not rise in the mountains or from the 
swampy region along their eastern base. 

There is one physical feature, which has an important bear- 
ing on the question of botanical distribution, the effect of which 
wUl be alluded to in an after part of this paper. This is the 
manner in which the plains are traversed hy deep and narrow 
valleys, with abrupt slopes, and cut into the otherwise level, 
or only slightly undulating surface of the country. Those 
troughlike valleys, by favouring variety in the exposure, soil, 
and drainage, have afforded continuous lines for the migration 
and diffusion of plants through tracts of country, where the 
prevailing conditions are quite unsuited for their support. 

The plains rise gently as the Kocky Monntains are ap- 
proached, and at their western limit have an altitude of 4000 
feet above the sea level. With only a very narrow intervening 
belt of hilly country, the mountains rise almost abruptly &om 
the plains, and present lofty precipices that frown like battle- 
ments over the level country to the eastward. 
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When traYclling in any of the transveree Talleya, by whioh 
the chain ia cut through almost to the prairie level, the moun- 
taine are seen to be composed of sacceseiTe ranges formed by 
the escarpments of highly disturbed limestones and qoartz- 
ites of palceozoic age.* 

The average altitude of the highest part of the Rocky 
Mountains is 12,000 feet, but they never rise into marked 
peaks, and their cliff-like structure still further detracts from 
the grandeur of their appearance. The forest extends in alti- 
tude to 700U feet ; and as Bome of the passes are much under 
this elevation, the chain cannot be considered as a direct bar 
to the passage of the more striking kinds of vegetation. 

Meteorological observations were obtained for the winter 
and spring seasoDS of both 1857-58 and 1858-59, at Fort Ed- 
monton, which is situated in the plain country, and about 100 
miles east of the Rocky Mountains, in Lat. 53° 32 N., I^ong. 
113° 2(y W., and at an altitude above the sea of 2000 feet. 

In order to show more exactly the nature of the climate at 
these seasons of the year, the following abstract of the ther- 
mometric observations is given : — 



I. From Daily Observations 
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He climate of tbe prairies, and of the eastera alop« of the 
Rooky MoimtaiiiB> a diabriet having a mean latitude of 53° K., 
diffeni in manyreBpects from that of the Eastern Lake Distirict, 
themean Istitnde of vhich is about48° N., although they poBsess 
nearly the same average temperature for the year. Thoa, 
while the Canadian and Eastern climate is expressed by a 
low bnt steady winter curve of temperatnre, which is counter^ 
acted in its effect upon the vegetation by a correspondingly 
high summer curve, the muiner in which the more northern 
and eqnaUy continental climate of the Western Saskatchewan 
acquires the same average, is by rapidly succeeding irregu- 
larities and variations of temperature, according to the direc- 
tion of the -dominant wind for the tame. The influeneo ezert«d 
by those winds daring the winter months was very clearly 
observed at Edmonton during the first part of the year 1858. 
They may be divided into three groups at this place : — 
I. The clear winds, Uiat in winter bring the intense extremes 
of cold, and which blow from the north-west- In summer, this 
directitm is exactly reversed, when it becomes a clear, hot, 
and dry wind. This may be considered as the proper conti- 
nental current, and is the wind of fine steady weather. It 
often only affects the lower stratum of the atmosphere, tiie 
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clouds being seen to p&ss right across it in apper lur. This 
mud must not be too rigidly defined by its mere directton, 
as it oflen blows from anomaloos quarters, while its char- 
acter remains the same, being quite snbordinate in form 
to either of the ' next two groups, which are both stormy 
winds, 

2. This group includes all the wittda that gNierally blow 
from between north and east, and which in winter bring snow, 
and in summer cold fogs. 

S. The south and south-vest windfl, that, blowing from the 
Pacific Oceui through and otw the Rocky Monntaiue, always 
bring clonds, warmth, and sometimes even ram during the 
winter. 

The stn^gle among theSe three i^imatia agencies ^res 
rise to the following saocession of pbenotnena, A few days 
of fine, steady, thon;gh perhaps intensely cold weathw, wUh 
the wind from the owth-west, is followed by a slight rise in 
the temperature, caused by the north-east wind havuig piled 
a canopy of clood over the lower stratum, and so preveutuag 
radiation. This is effected gradoally, every morning the sky 
being more and more overcast, and clearing later in each sue- 
cessire day, until at length it remains oloady till evening, 
when a cutting north -east wind oommenceB, that eoOn increases 
to a storm, f<riloWed by snow. This lasts for two or three 
days, till the snow begins to fall more gently, and with the 
temperature risilig, at length the cltmds break, when the upper 
. stratum of air is seen moving rarpidly from the Boath-weet,carry- 
ing light fleecy clouds against a clear sky. GeaeraXly, in the 
coTirse of the following night, the south-west wind affects the 
lowest stratum of air, and increases in Tioleaoe,- sometimes 
ranging rajndly through many points of the compass, showing 
that it takes the -form of a cyclone, and at the same tim« 
bringing a high temperature and dense clouds discharging 
rain. One of these storms, for instance, passed over the Sas- 
katchewan Plains on die 3d of January 1858 ; and at Edmon- 
ton the minimum temperature for that day and night was 36°, 
while the maanmum for the next twenty-four hours was only 
10°. Again, on the 24th of the same month, at the close of 
anoUier of Uiese storms, the temperature fell from 37° at 4 
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P.H., to 13°^ before midniglit, or a diffbrence of 50°.5 in eight 
boon. 

After the storm ^om the aoath-west has pasBed, the light 
north-wester generallj aeta in irregularly, and the temperature 
falls in the coorae of a few dajs to an extreme, during which 
there is calm, followed bj the haze and the orerhanging cloud 
from the oorth-eaet as before. 

Along the eastern base of the Rocky Mountains these 
changes are even more distinctly marked than in the longitude 
of Edmonton, and the effect they have in reducing the amount 
of Bnow is veTy remarkable, bo that there is a narrow tract 
close to the mountains where there is never more than a few 
inches of snow on the ground, and the rirers, when rapid, 
remun open daring the winter. In consequence of this, a few 
ducks are found to linger throughout the whole season in the 
mountains, while from the Plain country, in latitudes much 
farther south, they are necessarilj absent from October till 
May. Forty miles east of the mountains the snow-fall is much 
increased, but during the depth of winter rarely exceeds two 
feet in depth. From the prairies the snow evaporates rapidly, 
and excepting in hollows where it drifts, it never accumulates ; 
but in the woods, where protected, it often reaches the depth 
of three to foor feet towards spring. 

Daring the steady cold of the winter the ground freezes 
to a coneiderable depth, especially in Bcasons when there is 
a small fall of snow. Thus at Edmonton the liinit of the 
frozen soil was found on the &th of March 1858 to be at the 
depth of nearly seven feet ; and in the same spot in the year 
following, on the 16th of March, it was marked at six feet. 
Regular observations were taken during both winters, and 
also when travelling in the plains, for the purpose of ascer- 
taining the temperature of the soil at the depth of two or three 
feet, according to the method suggested by Dr Hooker. Tha 
following table gives the means of these observations :— 
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1857-8, Fort Carlton. 



Month. 


Hun Trap. 


Mean at 


Mean at 


of Air. 


Two Feet. 


Three Feet, 


November, . 


lV-3 


358 


36-6 


December, 








8-9 


30-4 


32-8 


Jannarj, 








00 


23-4 


29-3 


Febrnarj,* 








7-4 


18'3 


24-3 


March,. 








26'3 


24-6 


25-3 


April, . 








35-8 


30-3 


302 


Msy. . 








450 


83-8 


31-6 


Jnne.t . 






1 54-9 1 38-6 


33-8 


1858-9, Fort Edmonton. 




November,; . 


26-45 


33-7 




December, 








7-6 


23-4 


1 


Jaunarf, 








0-55 


208 


Febmaiy, 








1-25 


17-6 




Hanh,. 








23-0 


25'2 


o 


April, . 








311 


30-3 


1 


May,§ . 








479 


321 



(The thermometers were sank in brags tubes attached to a 
light wooden rod, and had the bulbs protected with flannel, to 
preserve them from the influence of the atmosphere while thej 
were removed for examination.) 

At Fort Carlton observatioos were also made by M. Bour- 
geaa almost daily, in order to determine the temperature 
within the trunks of large trees. For this purpose ther- 
mometers were placed obliquely into the heart of a Populue 
talsamifera two feet in diameter, and of an Abies alba of 
the same size. These observations only served to show that, 
as might be expected, the temperature of the trees accords 
mnch more closely with the mean temperature of the atmo- 
sphere than does that of the soil, even at the depth of only 
two feet ; and further, that there ia no marked difference at 
very low temperatnres between the resisting power of ever- 
green and deciduous trees. The means of these observations 
were as follows :[[ — 

* First >oToiiteeii daji only. t Fint eight days only. 

X From Bth to 30tb. S Firet eight days ooly. 

n Some of these obsarratloDS have been printed in the Proceeding* of the 
Llnnean Bodety, 18G9. 



Dcillizedoy Google 



220 Dr J&meg Hector on 


tJu! Pl^aieal Feature* of the 


ModUu 


Air. 


Poplu. 


Spraoe. 


1857. December. 

1858. Jauuu/,. 
... Febroarr, 
... MaMh, . 

... April, . . 


8-9 
00 
7-4 
26-3 
358 


9-67 

0- 

7-11 
29-27 
3554 


1363 
0-8 
396 

20-93 



So long as the vegetatioii remains dormant during theviD' 
ter season, the sodden changes which have been described, 
however great, can haye little influence upon plant life ; but 
when the mean temperature for the twenty-four hours rises 
above the freezing-point, and the powerful sua of each day, 
with the abundant moisture derived from the melting of the 
snows, stimulate the ascent of the sap and the germination of 
seeds, these sadden alternations must have & very baneful 
effect, and exclude from the flora of the country many plants 
that it would otherwise be quite fitted to sustain. From the 
middle of March until the third week of April is the usual 
duration of this critical period ; but as late as the middle of 
May serious damage is frequently done to the vegetation by 
sodden variations of the temperature. This is without taking 
into consideration the night frosts, which are of common oc- 
currence almost throughout the entire summer, and which, of 
course, must completely prevent the growth of many kinds of 
plants. 

During the summer months, even in the true prairie coun- 
try, rain, with cloudy weather, is much more frequent than 
might be expected from the position which the district occu- 
pies in the centre of a contineat, and barred from the influence 
of the moist south-west winds by a continuous chain of moun- 
tains. On the prairies immediately to the west of the Red 
River settlement, as far as Turtle Mount, thunder-storms, with 
heavy rains, are of almost daily occurrence during the months 
of July and August The temperature in that district was 
often very high, the thermometer several times reaching 96° 
in the shade. 

On the higher plains to the west, between Carlton and the 
Bocky Mountains, which range in altitude from 2000 to 
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3000 feet, thauder Btorms are more rare, yet a good deal of 
rain falls. During the latter half of June 1858, there were 
nine days of rain and cloady weather to six of fine clear sky. 
The mean temperature for the same period was 5S°-8, from 
observations taken at sunriae, 2 F.M., and sunset, the highest 
recorded heing 72°, and the lowest 46°. This exclndes the 
minimum night temperature, however, which often fell within 
a few degrees of the freezing point. The mean degree of 
moisture in the atmosphere was 064, saturation being 100. 
During the month of July in the same year there were twelve 
days of cloudy sky and rain. The mean temperature was 
59°*5, the extremes recorded being 70° and 40°, with the 
degree of hamidity 0-59, or rather less than in June. 

In August, in the district along the base of the mountains, 
having an altitude of nearly 4000 feet, the mean tempera- 
ture was 64°, and the extremes recorded as occurring between 
sunrise and sunset were 79° and 40°-5. Almost every night, 
however, we found that ice formed in the kettles, and that 
the ground was covered with hoar-frost. 

The radiation, as might be expected, is very great daring 
the summer nights in the northern pnuries, so that when 
the sky is clear the quantity of dew that forms is great in 
proportion to the degree of moisture in the atmosphere. It 
is owing to this, combined with the sharp frosts in August 
and September, which arrest the sap before the grasses have 
fully flowered and faded, that the rich pasture along the 
North Saskatchewan plains is preserved green and juicy until 
the snow falls, after which the hard steady winter keeps it 
fresh and nutritious as artificial hay until the return of 
spring. Along the iSouth Saskatchewan the country is arid, 
Mid without such pasture ; hut in travelling in that region, no 
marked difference was ohaerred in the frequency of rain- 
clouds during the sutamer than when further to the north ; 
and that a considerable amount of moisture passes over these 
pluns is proved by the marked increase in the vigour of the 
vegetation on the high and isolated patches of table-land 
which are scattered over the arid country. It is probable 
that the prevalence of a hard clay soil, formed frofii the 
cretaceous strata, which bakes under the beat of the sun from 
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the want of moiBture in early spring, is the immediate cause 
of this barrenness. The little snow irhich falb on the open 
plain is at once swept off b; the wind and eraporated daring 
the winter, so that in spring the clear powerful sim at once 
bakes the soil and prevents the germination of seeds. 

The weather experienced in the Rocky Monntains was very 
irregular, with a great daily range of temperature. Thus, 
in the end of Angust the thermometer during the night was 
as low as 14° at an altitude of 6000 feet, and almost every 
night it fell considerably below the freezing point, although 
during the day it often reached 70° to 80°. In the valleys of 
the eastern slope the amount of run-fall is very small com- 
pared to that on the first part of the descent to the west, when 
fine weather is the rare exception even in September. This 
only applies, however, to the mountains north of the fifty-first 
parallel of latitude, south of which, for some reason, the rain- 
fall on the western slope in the valley of the Eootani lUver 
most be mach less, judging both from the experience of two 
seasons and from the nature of the vegetatJon, which is of 
the arid type. 

On the eastern slope, throughout the entire summer, there 
are occasional falls of snow at altitudes above 5000 feet ; but 
snow never lies deeply at any season. It is only on the various 
" heights of land" which have an altitude of from 6000 to 
7000 feet, and for the first few miles of the western descent, 
that snow appears to accumulate in the valleys in large quan- 
tities — sometimes to the depth of 16 to 20 feet. The higher 
valleys of the central mass of the mountains are occupied by 
glaciers, some of which are of very considerable size, even when 
resting on the eastern slope. They are, however, fed princi- 
pally by the snows that accumulate on the western slope, so 
that when ranges equally high are cut off from the influence of 
the western moisture, no glaciers have been formed. This 
exactly conforms to what has been observed by Dr Hooker and 
others regarding the diminished altitude of the snow-line as 
the nearest seaboard to a range of monnttuns is approached. 

In the Latitude of 49° the country to the west of the Exicky 
Mountains is very rugged and monntainons for the whole dis- 
tance to the Pacific coast. South of that parallel, however. 



Dcillizedoy Google 



Central Part of BritiaK North, America. 223 

there are great expansoB of desert plain, owing to the influence 
of the Cascade Eange of mountains, which forma almost an un- 
brobea wall 4000 feet in height, running parallel to the coast, 
and cutting o£F the moisture from the interior. In descending 
to the westward, therefore, from the Rocky Mountains, into 
the depression that intervenes between them and the Cascade 
Range, a belt of moist climate is met with where the winds that 
have passed over the coast-range first strike on the higher and 
interior range. Then follows a belt of dry climate, increasing 
in aridity as we proceed westward, and get more completely 
sheltered by the coast range, but on crossing which we at 
once get into the humid climate of the Faciflc coast, with its 
wonderful development of forest growth. 

Having thus briefly sketched the leafling physical pecu- 
liarities which influence the character of the vegetation in 
the region treated of, I shall next give a short outline of the 
. manner in which authors have divided British North America 
into botanical areas, and endeavour to show the position which 
the country explored by the Expedition occupies among them, 
as indicated by the collections of M. Bourgeau and by the 
physiognomy of its vegetation. 

The collections made by M. Bourgeau were forwarded to 
England from time to time, and were duly received by Sir 
William Hooker at the Royal Botanic G&rden at Kew. They 
consisted — Xat, Of plant specimens prepared for preservation 
in the herbarium ; 2d, Seeds and roots of plants for culture, 
many of which hare beea succesafully raised at Kew ; 3d, 
Specimens of the vegetable products used in the country by 
the Indians, and which are preserved in the Kew Museum of 
Economic Botany. M. Bourgeau also made collections of 
insects and shelled mollusca, all of which were forwarded to 
the British Museum. 

Of the dried plants, there were in general twelve specimens 
of each species sent home, and the duplicate sets have been 
distributed to the various public herbaria in Europe and 
America, including that of our own university, each specimen 
having been named before its issue from Kew by Mr Black, 
curator of the Herbarium there, who prepared the list under 
the superintendence of Dr Hooker. 
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The collection of flowering plants and ferna coneists of 819 
species, belonging to 349 genera and 92 orders, whioit is more 
than two-fifths of the. total Sora of British North America. 
In the list, there are 63 species returned as nndetermined, 
some of vhich vill most likely prove to be new. In the rela- 
tive order of their importance, from a nnmber of species, the 
principal families stand thus ; — 

Compoutn fbno tth of the whole. 
Cjpentces ... iith 
~ ■ ,Vtli 

, Ath ... 
, Ath ... 
Ath 

Att ... 
Ati ... 
ScTopbiilaTiaoe» Vsth 
The following analyais of the collection will give a farther 
idea of the general nature of the flora of the country from 
which it was made. 



Gramines 
XjegumluoBGe .. 
Bosacen ,. 
RununaiilacefB 
Crnciferw 



Orim. 




No. of 


Ho. of 


OfwMch 
undeteis 
mined. 


In Britiah NoHh 
Amerin. 




Genera.* 


Spedei* 


Papaveracete, 
Fnmuiaoete, 
Crocifww,. 

Oapparidete, 
CUtinen, . 
Violaoea, . 

LinejE, . 

Cm7<h*j'11mb, 

TmnmjchieK, 




11 
14 


32 
1 

1 

1 

1 

1 

2 
31 

2 

1 

8 

3 

1 - 

2 
17 

1 


::: 

3 


IS 
2S 
12 


72 

1 
« 

1 
1 

3 
9 

104 
2 
5 
18 

r 

9 
3 
66 
2 



* Tbeie colnmni w* glt«a for compsriMin 1 
" Arctic Searching E^teditltm, ISSl," vol. IL p. 
to cemark that in this and the other worka of this 
wpher, will ha found generaliiationi respBcting 
of Britifdi North America which the reaulta of tbii 
to ettaltUsh and apply for a very rauU are* of tha 



air John RhterdMu'k 
It ii bardl J naoMtij 
veteran explorer and philo* 
le climate and vegetatiotl 
pedltioD bBTe only Hrred 
ngkn wU«h b» bwttd of. 
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Of which 
nndeUr- 
mined. 


Id Britirt North 


Orders. 


No. of 
Oeiiera. 


No. of 

Species. 


AmeriM, 














Oenerft. 


SpeoiM. 


Malvacee. 


1 


1 




3 


5 


Tiliacea, . 




1 


1 




2 


2 


Hypericm«e, 






I 






8 


Aoerinee, 






3 






8 


OxRlideie, 






1 






B 


0«nitiawK>, 






4 






6 








2 






2 








2 






6 


Anaoarducew, 






2 






6 


Legammosie, 




13 


60 


7 


36 


98 


R08««», . 




16 


48 


7 


24 


124 








i 






10 








13 


"3 




28 


Cncurbitaceffi, 






1 






2 








4 


"4 




2 


L(»aaee»i 






1 






3 








7 






16 


Sarifiagaceaa, 






15 






56 








a 






3 


Umbellifera, 




10 


14 


1 


38 


39 


Ai-aliacetB, 






3 






7 








1 






1 


Coraeffi, . 






4 






7 








13 






24 


Rabiacen, 






B 






15 


Compoaito, 




40 


112 


8 


70 


321 


Talerianaoeas, 






1 


... 




fi 








3 






8 


Lobeliacex, 






1 






6 


VacoineiB, . 






A 






10 


Ericaoeffi, . 






9 




10 


40 


Pyrolaoew, 






4 






16 


Primnlacoas, 






10 






33 


Oleaoes. . 






1 






S 








6 






84 


Apocyneffi, 






a 






1 








s 






11 








» 






13 








1 






4 


ConTolrulaceffi, 






1 






6 


SolaaeiB, . 






6 


"'3 




8 


BoraginacoK, 






17 


3 




37 


LabiataB, . 






9 




34 


40 


Verbeuacete, 






1 




8 


7 








34 


2 


30 


74 


LentibtiUtieie, 






2 




S 


8 
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In BritUh Horth 


_ 


Vo.ot 


So-ot 


Of which 


Amerioa. 




Geuen. 


Speclei. 


mined. 


Ueoen. 


Species. 




1 


2 




1 





Nyotogineffi, 




2 


a 




2 


3 


PdygonMwe, 




t 


li 




S 


34 






1 


1 




1 


" 6 






8 


17 


i 


8 


20 


Sautalume, 




1 


■ 2 




1 


2 


ElaeagneK, 




2 


3 




2 


3 






1 


I 




1 


1 






1 


1 




2 


S 


Cutiulifene, 




8 


1 


1 


5 


15 


S^icaceee, 




2 


31 




2 


48 


Cannabinaceaj, 




1 


1 




2 


2 


UrtJcaceffl, 




3 


3 




4 


8 






2 


4 




2 


11 


ConiferK, . 




5 


13 


4 


7 


20 


Typhace*, 




2 


3 




2 


4 


Aroidete, . 




3 


3 




6 


9 


KaiadftceK. 




2 


4 




4 


14 


AIiBmaM», 




S 


5 




2 


3 


Hydrochwidese, 




1 


1 




2 


2 


Orchidete, . 




8 


13 




16 


54 


Iride*. . 






2 




2 


8 


Liliaceae, . 






20 




16 


45 


Melanthaoeae, 






4 


1 


5 


5 


Jnncacwe, . 






13 


3 


2 


23 


Commelynacete, 






1 










CyperacetB, 






68 


* 


8 


218 


Oraminflse, 






62 




49 


163 


Filicea, . 






17 




17 


47 






1 


4 




2 


12 



Summary of above. 

1. In M. Boni^eau'a collection, 

819 Bpec^es. 
349 genera. 
92 orders. 

2. Of the same orden there have heen enumerBted bj Bichardeon, t 
ocourring in British and RuBsian North Ameiiea — 

471 genera ; 
2155 species — 
the total flora wbieb he ennmerates ; comprieing 
118 oriere ; 
509 genera ; 
2270 epecicB ; 
Tiz,, 1725 dicotyledons oud 554 moDocotjledtms. 
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In treating of tlie distribation of plants in British North 
America, Sir John Richardaon * has divided the region into 
three zones, in the following manner : — 

1. The Polar Zone, which embraces the land lying detached 
from the continent, and north of Lat. 73°. The flora of this 
zone consists of plants belonging to 21 natural orders, among 
which the Craei/erm, Oramine<B, and ScmfragaeeoB, are the 
principal. 

2. The Arctic Zone, which extends from the above-mentioned 
limit Bonth to the Arctic Circle, excepting towards the eastern 
dde of the continent, when, owing to the configuration of the 
land and the abnormal depression of the temperatore, the 
characteristic Arctic fl,ora passes for 10° south of that limit, 
^n outlier from this flora also passes the sonth along the 
ridge of the Rocky Monntains. The number of natural fami- 
lies is in the Arctic Zone increased to 67, and the most marked 
feature is the predominance of Cyperacem. 

3. The Woodland Zone, which stretches across the conti- 
nent obliquely, conforming to the divergence of the Arctic Zone 
■from its proper latitudes, and thus lying between 45° and 55° 
of latitude on the Atlantic coast, but between 50° and 60° of 
latitude on the Pacific coast. 

This zone he divides into three districts — 

1. The Eastern Woodland district of Canadian Forest, 
which extends westward as far as Lake Winipeg. 

2. The Western Woodland district, from the Pacific coast 
to the Kocky Mountains. 

3. The Central or Plain district, lying east of the Rocky 
Monntains. 

The number of natural orders represented in this zone is 
about 117, being an increase of 50 over the number in the 
Arctic Zone, 

As M. Bourgeau returned to England at the commence- 
ment of the third season's explorations without crossing the 
Bocky Mountains, his collection only consisted of the plants 
gathered from between Lake Superior and the eastern slope 
of that range. It thus represents a portion of Richardson's 
Eastern district, nearly the whole of the Prairie district that 
* Arctic Smiling Expedition ISni, vol. ii. App. No. 3. 
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lies iritliin the British territory, and the alpine and snbal- 
pine district of the Rocky Mountains. 

Until a thorough and critical analysis of the whole flora is 
aocompliahed, we canaot however expect much light to be 
thrown by the method of tabulation on the natural affinities 
which the floras of the different areas bear to one another ; 
and till then it is therefore safer, in adapting provisional 
geographical groups, to rely more on the nature of the forest 
growth and such evident characters that catch the eye of the 
traveller. Such an analysis has however been recently effected 
for the flora of the northern part of the continent in a highly 
philosophical memoir by Dr Hooker (" Ontlines of the I^stri- 
bation of Arctic Plants," read before the Lin. Soc. of Lon- 
don, Jtine 21, 1861). His work has yielded most important 
results, modifying the generally reoeived opinion of the uni- 
formity of the Arctic flora throughout every longitude; and by 
tracing its distribution, he has found strong grounds for sup- 
porting the theory first promulgated by the late Edward 
Forbes, of a southern migration of northern types having taken 
place during the cold of the glacial epoch, and also of Dar- 
win's view of the high antiquity of the Scandinavian Flora. 

With regard to the northern flora of the American conti- 
nent, Hooker has modified the areas described by Eichardson, 
in 80 far as not distinguishing between an Arctic and a Polar 
flora, but merely dividing the whole region into an " Arctic 
West American Flora," which extends from Behring's Struts 
to M'Kenzie's River, and an " Arctic £ast American Flora," 
which extends from that river to BafGn's Bay, but excludes 
Greenland, the flora of which he shows to belong to a Euro- 
pean and not to an American type.* 

Bearing in view the leading physical features of the conn- 
try which have already been alluded to, and to the general 
botanical divisions that have been quoted, I shall now follow 
the course of the expedition, and briefly sketch the featores of 
the vegetation observed along the route. 

The canoe route from Lake Superior to liake Winipeg, 
by which the spur of the eastern axis was crossed, passes 

* I am indebted to ths klndneai of Dr Hooker in Jstting ma haTO sn oppor- 
tanity of Btadifliig thil TBlnibla memoir irbile puaing tfaroogh tbe preu. 
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tlurongti ft eomitry that is on tlie whole iieanly timbered, but 
the quality of the forest varies a good deal irith the loil and 
elevation. TfaoB, ronnd ThimderBay, on Lake Snperior, the 
asfa, elm, mi^tle, and cedar, irith a rich undergrowth of roea- 
oeooB shnibs, are met with in addition to the white spmce, 
larch, pines of Bererd species, birch and poplara ; but on the 
high lands ronnd Dog L^e, elerated 1600 feet above the sea, 
the forest consists almost entirely of the latter trees. In 
descending to Bainy Lake, the more valaable timber reap- 
pears, wherever the soil is favoarable to its growth, and snch 
trees as Fimta nnnota, P. Strobut, and Cnpreaatu tkjfoide$i 
sometimes reach a large use. From Bainy Lake to iha Bed 
Biver Settlement, the forest becomes more varied and richer 
in its character, compridng elms, oaks, ash, basswood, {TiUa 
amtrieana), beech, and ironwood {Ottr^fa virffiniea), but still 
with a large admiztore of Oonifene. In this district the under- 
growth is very lozariant, many of the shrubs of the Northern 
States ooourring plentifully. On the borders of the lakes and 
rivers, &.e Indian lice {Zisania agnatica) is abundant, the 
grain of whieh, along with fish, forms the principal food of the 
Salteati Indians. 

In proceeding due west from the Bed lUver Settlement, the 
Prairie country is at once entered npon, being bounded to the 
north by the wooded country, the Jimit of which nearly fol- 
lows the isothermal mean of 41° in a northwest direcUon, 
until it reaches the 109th meridian in Lat 53° K.,* when it 
sweeps again to the south-west to intersect the Bocky Moun- 
tain chain in Lat: 61°. The country to the north of the 49tfa 
parallel, and up to the 56th, which was the region examined, is 
thus boldly marked into two districts by the presence or absence 
of timber. A third district must however be also considered, 
forming a belt dividing the forests from the true plains, and 
whioh at one time was itself forest-land, hut having been cleared 
by the Buccessive devastations of prairie fires, it now combines 
the advantages of both, having extensive ranges of open land 
like the prtdries, which possess the rich vegetable mould, and 

• It i» prolNtUe that thia l»othsoii»l, m generally reprweBted, don not 
*w««p enough to the >oath kftar eroulng tha Bocky Honntaliu Own tha wart 
wban pmMtng throngh Long. 111° to 96°. 
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an ooTored with the natritious grasBes and legomiBoos [Jaats 
of the forest country. 

The woodland coonti; which boonde the plains clearly pos- 
eesBes the phyeiognomy of the snh-arctio province. The most 
prevalent tree is the Abiee alba, which only reaches any great 
size in river valleys. On the dry rising grounds grows the 
C^/pria of the Canadian Toyageors ; but under that name they 
inolnde two different species of pines — P. Bankeiana, and a 
pine allied to the P. inopa of the United States, or to the 
P. eontorta of the Pacific coast. A few of this latter species 
were seen near Fort Carlton, after which they were not again 
met with on a due west line until near the Rocky Mountains, 
south-west from Edmonton. The most importaDt though not 
the most plentiful tree of the wooded country is the birch 
(Betula papyracea), as it is the only hard wood which the 
natives posBess, and is used for making dog-eleighs, snow-shoes, 
and other necessary articles. These trees, with a few larches, 
balsam Srs (A. baUamta), red pines, poplars (P. baltam^era, 
and P. tremuloideB), comprise the bulk of the forest that 
covers the couBtry to the north of the Saskatchewan ; but by 
the sides of the rivers, which have generally deeply depressed 
valleys, there is of course a much greater variety in the vege- 
tation, owing to the sheltered situation and the rich soil. 

The belt of partially cleared country which lies to the sooth 
of the forest-land, and stretches continuously from the Bed 
Hirer Settlement to the Rocky Mountains, averages 80 to 100 
miles in width, but it expands very much towards the west, 
owing to the bend which the southern border makes to the 
south-west. In this district the woods are very scanty, and 
consist almost exclusively of the aspen poplar, which forms 
small groves and artificiaj-looking clumps that dot rich pas- 
ture lands. Sometimes a small clomp of spruce fir has been 
left by the fires, but this is only in a few rare localities, at 
least when at any distance from the limit of the true forest. Be- 
tween Carlton andEdmonton, along the Hudson Bay Company's 
trail, for a distance of nearly 400 miles, there are not more 
than five or six spots where any of the Conifene have been left. 
The clearing of this country is due to a very simple cause. 
The prairie tribes of Indians, 15,000 to 16,000 in number, 
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liTO wholly by the ohase of the buffalo, and prefer, in con- 
seqnence, to pitch their tents along the edge of the woods, for 
the sake of shelter, and at the same time to be near their game. 
Either by accident, or for the purpose of making signals, the 
prairies round their camps are generally burnt every few 
years, and, as a rule, where coniferous trees are destroyed, 
they are never replaced by the same stock; but the rich 
alkaline soil is at once seised upon by the wafted seeds of the 
aspen poplar, to the exclusion of other trees. 

It is true that similar fires take place in the thick wood 
country and in the forests of the Rocky Mountains ; bat al- 
though they do much damage, the chance of their recurring 
on the same spot within a short enough time completely to 
remove the timber is small. Where the poplar seeds cannot 
reach such burnt spots, they are usually crowded with the 
gaudy plants of Epilobium anguaU/olium, among which the 
young pine seedlings can gain a footing, so that the forest 
often reverts in such a ease to the coniferous type ; but the 
thickets which spring up, strangely enough, very seldom con- 
tain plants of Abies alba, but aJmost invariably consist of 
the Hue which I have alluded to as allied to P. mopg, , 

The Saskatchewan and other rivers of the prairies flow 
through valleys rarely a mile in width, and excavated to the 
depth of 200 to 300 feet below the general level. The river 
winds firom side to side of this valley, successively rounding 
rich alluvial flats, which sustain a rich and very different kind 
of vegetation from that of the plains above. In such low 
situations, stragglers from the eastern flora are found to ex- 
tend far beyond the western limit of where they continue to 
grow on the general surface of the country. Thus the false 
engBX maple {Neffundo fraxinifoUum) may be found as far 
west as Long. 108° in the valley of the North Saskatche- 
wan ; and on an island in the same river, a short distance 
above Fort Carlton, the red elm (Uhnua /ulva) was observed. 
The oak follows up the valley of the Assijaeboine River as far 
west as Long. 100°. The true sugar-maple does not pass 
beyond the Red River,iu which longitude is also found the west- 
ern limit of the wild plum (Prurna ameriaana), beech, iron- 
wood, ash, cedar, arbor-vitee, Weymouth pine, and other more 
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valnable tr«ei of tlie eMteni foreat. Somo of thes« were 
honev«r seen b; RichardeoQ in the vooded country as fu 
north aa Lat. 54°. AtewtreesoiPcpulittgrandidentataTr^te 
seen m the valley of die Sooth Saskatchewan at its elbow, 
althoogh that tree does not extend into the lower part of the 
Talley of Bed Siver £rom the Missianpiu, where it grova ia 
abundance. 

Within the "fertile belt" of cleared land we hare the vege- 
tation on the alluvial flats of the river valleys, eoosisting of 
Fopuhu haUamifera, which is the largest tree in that part 
of the eoTintry, sometimes reaohjog three feet in diameter, 
with a dense thicket of SaUai longifolta, S. roatrata, Ft&wr- 
nun edule, Crateegw coednea, AmeXaathaer eanadefma, the 
wood of which is oBed for making bowS) and the losoioos fruit 
for miziog with pemican; dtfivua etoUtmfero, or "red wil- 
low," the bark of which the Indiana smoke along with tobacce*. 
Sh^htrdia arfftntea sometimes forms the greater mass of the 
thicket, and its red joicy berries are the &Towte food of 
grisly bears. 

On the prairies of this district, besides the groves of the 
PopulwB trcmuloidet, or aspen, there are dense willow thicketo 
amriMn^ng the swampy ground. In sneh spots there ia an 
immense variety of carieet ; and when, m is oftrai the cnee, 
the water is saltne, saliferoos plants aboond, and, as usual, 
generally of species having a. wide range. On the sides (^ 
rising gronnds the EleBognua drgtntea forms a low silvery 
cq)se, iJordbg food to large coveys of praorie grouse. If the 
groond is high, or has a light sandy soil, it is then eovered with 
a <do8e matting of the Kin-i-kin-ic, or smoking weed, which 
is ^9 Aretottaphyloa Tlva-urai of the Seetch hills; or by 
the long flahelliform branches of JrmipervB virgiaiana var. 
proairata. Towards the mountuns, large ezpanses of plua 
are covered with a low bireh (ft alder {Betula gUmdtdota f), 
six to eight inches high, which in winter ^ve the appearance 
of a heather-oovered moorland to these prairies. 

In Jane and July, in sone localities, the pnuriea axe covered 
with brightly-coloured ilowerB of the genera Aairagalua, 
Hedyaanan, Oeraniam, Lilmm, and others, or are completely 
clothed with a dense Low copse of roae boshes. As the eooutry 
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towftids the south merges into open prairie, the clampj of 
oopae and young poplars are found only nestling on northern 
exposures. The last outliers of the woods to the soath form 
" islanda," as they are called in the country, vhioh make 
a great show from a distance, but when approached, are 
found by the disappointed' traveller to consist merely of a 
email species of willowt that will yield neither firewood nor 
shelter. 

The trae arid diatricb, which occapies most of &e conntry 
along the South Saakatchewan, and reaches aa far north ss 
Lat. 52°, acquires even very early in the season a dry parched 
look. In the nortbem district, the accumolation of hamua 
and die distrihation of the pleistocene depmits have giren rise 
to a great variety in the nature of the soil ; hut to the sosth, 
the cretaceous and tertiary strata aJmost everywhere form 
the surface, so that the stiff clay soil, which ia often highly 
impregnated with sulphates of soda and time, bakes under the 
heat of the sun into a hard and cracked surface. This must 
be the principal reason for the arid plains ranging to such a 
high latitude, as there ia quite a sufficient quantity of mois> 
tore in the atmosphere duriikg the anmmer months to support 
a more vigorous vegetation. This is seen to be the case eren 
as far south as Lat. 49° SO* N., where, at the CyjHrda Hills, and 
also on the south aides of the deep valleys and other ezponures 
sheltered from the sun's rays in early spring, pines, s[«uce- 
firs, poplars, and many varieties of the northern type of 
vegetation, appear under eong^Qial hat strictly local con- 
ditions. In the arid country the characteristic plants kk die 
prickly prairie apples (Opuntia), and the shmb-sage or 
abainthe [Artemiaia) ; and in the trough-like valleyi that lie 
east and west lar out in the bare plains, these plants may 
sometimes be seen in fiUl possession of the sonny slopes on 
the north side, while the oppo^te side of the valley is clothed 
with green and arborescent vegetation ; whUe at Ute same time, 
showing that it is not local springs that cause the difference, 
the stream itself is often dried up into a chain of muddy 
poola. The arid district, although there are many fertile «^oi& 
throu^out its extent, can never be of much advantage to us 



Dcillizedoy Google 



234 Dr James Hector on the Physical Feature* of the 

M & posBesBion. Eveo in Jane and 3uly, the Ezpe^tion ezpe- 
rienced great mconvenieitce in traversing it, from the want of 
Tood, vater, and pasture. 

Along the eastern base of the Bocby Mountains there is 
much fine land with very rich pasture ; but the sharp night 
frosts vhich occur throughont the summer wonld render the 
raising of cereals very precarious. When close to the moan- 
tains, several trees appear which are found in greatest number 
on the west slope of the continent. Of these the principal is 
the " Prushe" of the voy&genrs, which is so named by them 
from its general resemblance to the hemlock spruce (Abies 
eattadenm). It is however a very distinct tree. Two pines 
were also observed that were not remarked further to the 
eastward, one of which is only slightly difierent from the 
Pmut monticola of Douglas. The collections obtained at the 
base of the moantains are not satisfactory, as, at the time of 
M. Bourgeau'a visit, the season was too late for any plants but 
alpines. 

The valleys of the Kocky Mountains are occupied by forests, 
excepting in a few localities, where there occur level gravelly 
plains clothed with tufts of " bunch grass" {Featuca). The 
forest, consists principally of the Frushe, Douglas, white and 
black spruce. This mixed forest, with a very varied under- 
growth, extends to 5000 feet in altitade, when it is succeeded 
by a forest of AHea balaamea. The tree that is found highest, 
however, is the Abiea alba; and at an altitude of 7000 feet 
in exposed situations it is (jmte dwarfed in size, with recum- 
bent branches that spread like thatch over the mountain sides. 
The altitude of the alpine region in the Rocky Mountains is 
very variable, and ranges from 7000 to 9000 feet. It is char- 
acterised by the occurrence of many plants of identical species 
with those found in similar situations in Europe. 

The following is a list of some of the plants collected by 
the writer in the eastern part of the chain, in lAt. 52° north, 
at an altitade of from 7O0O to 9000 feet. They are all from 
one locality, near the height of land of a pass from the South 
to the North branches of the Saskatchewan Bjver, and were 
gathered in the end of August 1869 : — 
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Sileoe acBuIia, L. Costelleja minuta, Dotig. 

Cerutium alpinom, L. Poljgonimi Tivipaniin, L. 

ftTVense, L, Oajria renifonnia, Book. 

StelUria longipea, Gold. Salix reticalata, L. car. nana, Andr. 

Fragoria Ti^inuwo, Ehr. aictica, R. Br. 

Potentilla frutioau, L. Altiiini Schwnopnmun, G, 

divenifolia, XeAm. Ligadeniu chlonnthus, Rich. 

Epilobimn alpinum, L. Jnncus enBifoling, Wick. 

Stuiiraga bronchiolu, L. arctieiui, Wick. 

controTeraa, Sternb. castaneoa, Sm. 

—— Datorica, PaU. Luzola parriflora, Bue. , 

Parnaaffla fimbriota, Hook. epicata, L, 

Sedom gtenopetalimi, Pur»A. Pan aJpina, L. 

Yoongia pfgmtea, Ced. - — - pratenaiB, L, 

Senecio triHDg:ulaTiB, Hook. Phleum pratense, X. 

Erigeron compositiun, Purih. Bromns ciliatiia, L. 

Valeriaiia capitate, (?) WHld. iVbetnm snbapicatain, P. de B. 

Henzieaia grandiflora. Hook. Feataca ovina, L. 

Cauiope tetragona, Q. Don. Galamafprostia (DeBjenzia) coarc- 

Gentiana propinqaa, Bich. lata, Torr. 

On commeDcing the descent of the elope to the vest, the 
change in the nature of the vegetation is very marked, showing 
a great increase in the amount of moiBture which is deposited. 
Thus, high up on the sides of the Talleya, there are dense 
thickets of Alntia viridia, which grows to the height of six and 
eight feet, with sturdy stems and branches. In the valleys, 
the forest is quite choked by an nndergrowth of Thuja ocd- 
dentali8,Mdhtmia Aqaifoliufn,Faimai horridum, Pyrtia ame- 
rieana. Viburnum Opulne, along with species of Vaccinium, 
Bibea, Eubue, Symphoriearpoa, and many other plants not 
observed on the eastern slope of the mountains. Wherever 
the valleys are rocky, the rocks are covered by a close growth 
of mosses and ferns, both of which groups are almost wholly 
wanting on the east side, excepting those mosses that grow in 
swamps. The forest is often impenetrable, from the interlock- 
ing of the trvtnks of fallen trees, many of which are three and 
four feet in diameter. When travelling with horses, it is 
difficult, where there is no trail, to get on faster than a mile 
or two a-<tay ; and to make matters worse, amidst all this 
luxuriance of vegetation there is nothing that the poor animals 
can eat excepting a scanty growth of Eguwetum, of which they 
are very fond, and which grows on the shingle flats of the 
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moQBtaiQ toirentB along with a matting of Dr^a$ and Epi- 
loMam, and other alpine plants, ihe seeds of which we washed 
down every epriag- 

On descending the monntiuns as far as the Kootani Biver, 
which flowH son^-eaat for eight; miles throngh a wide raHej 
lying parallel with the direction of the chain, a marked 
change IB agfUQ observed in the nature of the vegetation. 
The foreat is free from undergrowth, and consists principaJlj 
of the Pinut pondarota, whioh in its habit mnch resembles 
the Scotch fir, and freqnenUy reaches the size of foor feet in 
diameter. Along with it is the Lariw ocddentalis, which is 
equal in girth, bat exceeds the pine in height and STmmetry. 
Amongst the noble forest which these trees form, a lider can 
gallop with ease in every direction, the only imderbrush consist- 
ing c^ a few scattered bashes of the red root (CeanolJme} or of 
the Sh^herdia argentea. On the alluvial Sats by the river, 
the Juniperui virgintana was foond as far north as 51° 30" to 
ooeor as a large tree 25 feet in height and 1 foot in diameter. 
The snrface of the ground, where dry and gravelly, is 
covered with wiry tofts of " banch grass," and the slopes are 
clothed with a shrubbery of cherry and service-berry bushes 
{Amelanehier), the fruit of whioh ia the principal food of the 
Eootani Indians. Westward &om the Kootani JEUver to Fort 
Colville, upon the Columbia, the country is very rugged, and 
when not conSned in narrow valleys the forest generally 
forms open pine glades. By the sides of the streams and the low 
borders of lakes the yew and arbutus are found to occur, and 
in favourable spots the Thuja gigantea acquires an enormous 
size — often ten or twelve feet in diameter. Nevertheless, the 
prevailing physiognomy of the vegetation in this district is of 
the arid type ; and further to the south, in the Columbian 
desert, this character is found to reach an extreme phase, 
there being a total absence of timber ; and the country, even 
where the surface is irregular and rocky, supports nothing 
but a growth of dry tufty grass, or the worthless sage bush. 
{Artemwia tridentifoliei). This sterility increases as we ap- 
proach the Cascade Range \ but on passing these mountains by 
the narrow chasm through which the Columbian River escapes 
to the Pacific, the change in the character of the vegetation 
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is yery sbmpt. When sailing down that river from the 
Dalles to Fort Vancouver, in a distance of forty miles, the 
traveller passes from a desert flora to a country clothed by an 
evergreen forest of unrivalled variety and vigour. The scenery 
is magnificent, precipices of basaltic rocks riBing from the 
water's edge tier above tier, to the height of several thousand 
feet, while in the distance occasional peeps are obtained of 
snow-capped peaks 10,000 to 12,000 feet above the sea-level. 

On the western declivity of this mountain range, and on 
the narrow strip of country that lies between it and the coast, 
are found the beautiful and stately species of Abies, Picea, and 
Pinus, which have been introduced into this country from 
Oregon and "Washington territories since the time of Douglas. 
The collections of that traveller, and those of Jeffrey, have made 
us familiar with the flora of the forest land along the Pacific 
coast ; and our knowledge will be rendered still more complete 
by the ample collections of Dr Lyall, who is at present 
labouring in that country, attached to the N. W. Boundary- 
line Commission. 

I am indebted to the kindness of Sir William Hooker for a 
memorandum which was left in his hands by M. Bourgeau, 
stating his opinion regarding the fitness of the Saskatchewan 
country for agricultural settlement, and a free translation of 
which I beg to append. 

Memorandum hy M. Bourgeau, 
" I submit the following remarks on the advantages for 
agricultural settlement in Rupert's Land and the Saska- 
tchewan prairies of British North America, having been ap- 
pointed by Sir William Hooker to accompany Captain Palli- 
ser's Expedition as botanist. 

" I had especially to collect the plants which grew naturally 
in the country traversed by the Expedition, and also their 
seeds. Besides my botanical collection, Dr Hooker advised 
me to make thermometrical observations at the various sta- 
tions, and, above all things, to take the temperature of the 
earth at certain depths, as well as that of the interior of forest 
trees ; also to notice the richness and poverty of the vegeta- 
tion of the country, and the maladies to which plants are ex- 

ITEW BEKIBE, VOL, XIT. NO. U. OCT, 1861. 2 H 
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posed. In the secoad letter and notea addressed to Sir Wil- 
liam Hooter, which have already been published,* I [have 
treated these questions with all the care that was permitted to 
me \>j obBervations taken in the midst of the harrassment 
and fatigue of a long journey, but it remains for me to call 
attention to the advantages there would be in establishing agri- 
cultural settlements m tbe>ast plains of Bupert's Land, and 
particularly on the Saskatchewan in the neighbourhood of Fort 
Carlton. Thisdistrict is much more adapted to the cuUnre of 
staple crops of temperate climates — such as wheat, rye,'_bar- 
ley, oats, tfec. — than one would have been ioclioed to believe 
horn its high latitude. In effect, the few attempts at the culture 
of cereals already made in the vicinity of the Hudson's Bay 
Company's trading ports, demonstrate by.their success how 
easy it would be to obtain products sufficiently abundant 
largely to remunerate the efibrts of the agriculturists. There, 
in order to put the land under cultivation, it would be neces- 
sary only to till the better portions of the soil. The prairies 
offer natural pasturage as favourable for the maintenance of 
numerous herds as if they had been artificially created. The 
construction of houses for habitations by the pioneers in the 
development of the country would be easy, because in many 
partsof the country, independent ofwood, one would find fitting 
stones for building purposes ; and in others it would be easy tp 
find clay for bricks, more particularly near Battle Kiver. The 
other parts most favourable for culture would be in the neigh- 
bourhood of Fort Edmonton, and also along the south side 
of the North Saskatchewan. In the latter district extend 
rich and vast prairies, interspersed with woods and forests, 
and where thick wood plants furnish excellent pasturage for 
domestic animals. The vetchesfoundhere, of which the princi- 
pal are Vicia, Iledyaarum, Lathyms, and Astragalus, are as 
fitting for the nourishment of cattle as the clover of European 
pasturage. The abundance of buffalo, and the facility with 
which the herds of horses and oxen increase, demonstrate 
that it would be enough to shelter animals in winter, and to 
feed them in the shelters with hay collected in advance, in 
order to avoid the mortality that would result from cold and 

*Liii. Soc. FrooeadiDgi. 18S9. 
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from tbe attacks of wild beasta, and further to permit the 
acclitustisatioD of other domestic farmyard animals, such aa 
the sheep and pig.' The harvest could in general he com- 
menced by the end of August, or the first week in September, 
vhich is a season when the temperature continues sufficiently 
high and rain is rare. In the gardens of the Hudson's Bay 
Company's Posts, and still more in those of the different Mis- 
sions, vegetables of the leguminous family, such as beans, 
peas, and French beans, have been sucoeasfally cultivated; 
also potatoes, cabbages, turnips, carrots, rhubarb, and currants. 
No fruit tree has as yet been introduced ; but one might 
perhaps, under favourable circumstances, try nut-trees, also 
apple-trees belonging to varieties that ripen early. IM£f^rent 
species of gooseberries, with edible fruits, grow wild here ; also 
different kinds of Vacciniacen are equally indigenous, and 
have pleasant fruits that will serve for the preparation of pre- 
serves and confectionary. The Aronia ovalu {AmelanchUr 
canadenm must be meant) is very common in this country ; 
and its fruit, commonly known as the Poire, or service -berry, 
is dried and eaten by the Indians, who collect it with great 
care ; and it also serves for the purpose of making excellent 
pudding, recalling the taste of dried currants. The only 
difficulty that would oppose agricultural settlements, is the 
immense distance to traverse over countries devoid of roads, 
and almost uninhabited. The assistance of Qovernment or of 
a well-organised company, would be indispensable to the colo- 
nization of this country. It would be important that settle- 
ments should be established in groups of at least fifty house- 
holders, for protection against the incursions of the Indians, 
who are, however, far from being hostile to Europeans. It 
stands to reason, that the colonists ought to be taken from the 
north of Europe or from mountain districts, being those 
accustomed to the climatological conditions and culture of 
the soil most resembling this interesting country, to the 
resources of which I call attention. The produce of agricul- 
tural settlements thus established would yield subsistence 
to the Indians, whose resources for food, supplied only by 
hunting, tend to diminish every day. The presence of Euro- 
pean settlers would form a useful model for this primitive 
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people, ifho, notwithstanding their natire apathy, still appre- 
ciate the benefits of civilization." 

(Signed) " B. BonRGEAU." 

I ma; state, in conclasion, that the views here expressed hj 
M. Bourgeau accord' on the vhole with the opinion I myself 
haveformedof the fertile portion of the Saskatchewan coDutry, 
and which I believe is also that of the other members of the 
EzpeditioQ. 



On die MotmtainB forming the Eastern Side of the Basin of 
the Nile, and the origin of the designation " Mountains of 
the Moon," as applied to them. By Charles T. Beee, 
Ph.D.. F.S-A., r.R-G.S., &c.« 

At the meeting of the British AsBociation for the Advance- 
ment of Science at Southampton in September 1846, I read 
before, the section of Geology and Physical Geography a paper 
*' On the Physical Character of the Table-land of Abessinia;"! 
the object of which was to show the physical confignration of 
that portion of the African continent which forms the eastern 
side of the basin of the Nile. 

On the 28th December and 11th January following, I read 
before the Royal Geographical Society of London a paper "On 
the !Ni1e and its Tributaries,"J in which I traced the course 
of the Kile upwards as far as our esisting knowledge per- 
mitted, and considered all the tnbutaries of that river on its 
right bank as they were then known ; and in it I incorporated, 
with certain modifications, my previous communication to the 
British Association. 

In both papers I particularly directed attention to Professor 
Hitter's ingenious but erroneous generalisation, which led him 
to regard the Abessinian plateau as consisting of a succession 
of terraces rising one above the other, the lowest being towards 

* E«ftd bsfore the Btctiou of GeogrHphy *nd Ethnolog; of the British Asso- 
ciation for the AdvkDcemeot of Science, tX the mseling at Hancheiter, 7th 
September 1861. 

t See "Report of Ihe British Auociation for 1316;" Traniactiona of the 
Sections, pp. 70-72. 

X See •' Jounwl of the Roysl OeogrKphiotl Sooictj," lol. itU. pp. 1-84. 
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the Red Sea, and the highest in En^rea, where the line of 
separation between the waters Sowing to the Nile and those 
of the rivers having their course to the Indian Ocean, was 
supposed by him to exist ; and I expressed tho opinion, in 
accordance with that of Dr Kiippell, that so far from the high 
country rising in terraces as it recedes from the coast, its sam- 
mit line is towards the coast itself, and from thence the land 
falls gradually towards the interior. 

In the latter paper, when treating of the rivers which have 
their course over the table-land, I remarked that " tho fall of 
the tributaries of the Nile diminishes gradually as they flow 
north-westwards to join the main stream ; which latter, skirt- 
ing as it does the western flank of the high land, is the sink 
into which the Tdkkazie, the Bahr-el-Azrek, the Oodjeb, TelG 
or Sobftt, the Shoaberri,* and whatever other rivers there may 
be are received, its current being sluggish, and (as would 
appear) almost stagnant in the upper part of its course, except 
during the floods. In the dry season, its bed would indeed 
almost seem to consist of a succession of lakes and swamps, 
rather than to be the channel of a running stream. At 
Khartum, at the confluence of the Bahr-el-Azrek, the height 
of the bed of the Nile above the ocean is only 1525 feet;t 
and it is far from improbable that even as high up as the fifth 
parallel of north latitude its absolute elevation does not much 
exceed 2000 feet."{ 

In the same paper I first enunciated my hypothesis as to 
the derivation of the name of the Mountains of the Moon, 
in which the geographer Ptolemy places the sources of the 
Nile. This hypothesis maybe thus briefly stated. The direct 
stream of the Nile was approximatively traced by me into that 
part of Eastern Africa where the country of Monomoezi 
(as I was then content to call it) had been placed by geo- 
graphers and is now found to be situate ; and as in the 
languages extending over the greater portion of Southern 

• It IB now found that there b no ieparata river of this name. The Shot «f 
Bcrri U the upper courie, or » principal tributMj, of the Sobat. See •' Tlie 
Sonrcel of the Nile," pp. 14 and 125 ; and KB " AthentEum" of 31st August 
1861, No. 1766, p. 283. 

t Nov estimated at on); 1189 feet. See " The SoDrces of the Nile," p. SB. 

X Journal Uoyal Qeographkal Society, toI. xvii. p. 80. 
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Africa the vord " Moezi," in various forms, means " the 
moon,"* the name of the Mountains of the Moon appeared to 
me to he merely a translation of the native African expres- 
sion, " the Mountains of Moezi." 

Guided by thia clew, I further developed my views at the 
meeting of the British Association at Swansea in 1848, when 
I claimed for the mountain range of Eastern Africa the generic 
designation of the Mountains of the Moon.t 

Finally, at the meeting of the British Association at Ipswich 
in 1851, I read " A Summary of Recent Nilotic Discovery,"J 
in which I traced the progress of our knowledge in this direc- 
tion as far as it then extended. 

On my return to England, after an absence of several years, 
I have much gratification in renewing my communications to 
the British Association, especially as it is in my power to 
show that the great additions which have been made to our 
geographical knowledge since the opinions here referred to 
were expreaaed, have all tended to eatabliah the substantial 
truth of those opinions. 

The elevation of the bed of the direct stream of the White 
Biver at Gondokoro, in 4° 44' north latitude, resulting from 
relative measurements made there and at Khartum, appears 
to be even less than my estimate in 1846, being only 1911 
feet ;§ while the explorations of Mr Petherick further to the 
west, would seem to show the fall of the river to he even less in 
that direction than it is towards the south-east. 

On the other hand, the mountain range of Eastern Africa, 
forming the anticlinal axis between the ocean and the basin 
of the Nile, which in 1846 I was only able to trace as far 
south as 9° 30' north latitude, where I crossed it on my way 
to Shoa, II may now be regarded as extending beyond the sixth 

* In " The Sources of the Nile," p. 82, is a. list of upwardg of twentjr lan- 
guages in which iC has that Blguliiizatiun. 

t See " Kepart of the British ^Bsociation for 1848 ;" TraDsactions of ths 
Becliont, pp. 63. 61. This paper is printed tn txttmv Id the "Ediaburgh 
New PhiloBophical Journal," vol. ily. pp .231-361, 

X See " Report of the British Association; for 1351;" Transaction" of the 
Sections, p. 84. This paper \» printed in <iCcniD in the " PbiloBophical Mags- 
linB," 4lh Seriea, vol. ii. pp. 260-268. 

§ See " The Souroea of the Nile," p. 36. 

|] See " Journal ttojal Geographical Socletj," Vul. jl!v,, and (he map there. 
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parallel of south latitude, on a line running generally from 
N.N.E. to S.S.W. between the 40th and 35thi meridians. In 
about 2" north latitude and 39° east longitude, is what appears 
to be a lofty meridional chain, of which the white summita 
were seen in 1849 by Captain Short, the commander of one 
of the Imam of Muslcat's vessels:* between the equator and 4° 
south latitude the missionaries Krapf and Rebmann have dis- 
covered the snow-capped mountains Kenia, Kilimandjaro, and 
Doengo Engai ; and lastly, Captains Burton and Speke have 
crossed in 6° 40' south latitude a meridional mountain range, 
at a distance of about 120 miles from the coaat, which I cannot 
but regard as the continuation of that crossed by myself in 
the 16th and 0th parallels of north latitude ; the mountains 
seen by Captain Short and the missionaries forming intervon- 
ing portions of the same chain. 

In thus connecting Kilimandjaro with the mountain range 
of Eastern Africa, I may seem opposed to Mr Rebmann, who 
states that Kilimandjaro forms no portion of a connected 
mountain system, but is " one whole and completely isolated 
mass of mountains''t rising from the midst of level ground, 
or rather that *'the land sinks to where Kilimandjaro, in 
majestic simplicity, rears his white head to heaven ; while to 
the west of it (says Mr Rebmann) I saw, to my astonishment, 
again this same plain not more elevated than on the eastern 
side, stretching away like the smooth surface of the sea."{ 

But in the first place, without questioning the evidence of 
a credible eye-witness, I would nevertheless suggest that there 
is not BO great a discrepancy between my opinion and Mr 
Rebmann's statement as may at first sight appear. - When in 
the year 1839 MrR«bmann's colleagues, Isenberg and Krapf, 
traversed the deserts between Tadjurrah and Shoa, on their 
way to the latter country, they saw before them to the north- 
west what they called " the Baadu and Aialu Mountains," 
the latter of considerable height ; and to the south, " the 
Gebel Achmar, or the Galla Mountains ; " and they described 
the land between themselves and those mountains as " an 

• Ses"Atheo«Buin"of 27lh AnguBtie53(Ho. 1348), p. 1015. 
t Church Hiuionarj Intelligencer, vol. vii. p. 41. 
t Ibid. p. *5. 
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nndulating plain, said to extend from the banks of the 
Hawaab aa far as Berbera."' From my section of the 
country, published in the fourteenth volume of the Journal of 
the Royal Geographical Society, it will be Been, however, that 
the level of the Hawash at Melka Kuya, where those mis- 
sionaries as well as myself crossed that river, is as much as 
2200 feet above the level of the Indian Ocean, on the shore 
of which Berbera is situated. There is consequently nothing 
anreasonsble in supposing the "level ground," out of which 
Kilimandjaro rises, to have an absolute elevation at least 
equal to that of the " undulating plain," extending to the foot 
of the Aialu Mountains-t 

The notion that a plain must necessarily he of low eleva- 
tion is so prevalent, that it generally requires an effort of 
reason to imagine it otherwise ; and yet, as Humboldt re- 
marks, " the level portions of our continents, to which we 
give the name of plains, are the broad summits of mountains, 
of which the feet are at the bottom of the ocean : considered 
in respect to submarine depths, these plains are elevated 
plateaus, of which the original inequalities have been par- 
tially filled up by horizontal layers of later sedimentary de- 
posits, and covered over with alluvium. "{ 

Kilimandjaro was, on its discovery, described by Mr Reh- 
mann as consisting of " two summits rising to the limit of 
snow out of the common mountain mass. The eastern is the 
lower, and terminates in several peaks, which in the rainy 
season are covered far down with snow ; but in the dry season 
it sometimes melts entirely away, while at other times a few 
spots will remain. The western summit is the proper per- 
petual-'snow mountain, which, rising considerably above its 
neighbour, affords also much more room for snow, it being 
formed like an immense dome. It is ten or twelve miles 
distant from the eastern summit, the intervening space pre- 

* Joaroals or tlie Rev. Meurs IroDberg and Erapf, p. 4S. 

t " It ia needlMB to remBrk bow faUacioDi an iDBtrumeiit for levelling the 
eye ii. Ths ' Shimba Range,' behind HomliRuh, Is sstimated by Dr Krapf ta 
attaio a height of 4000 feet to 6000 feet. By B. P. therm ameter. It appeara 
to t^ from 7S0 feet to 1200 feet abovg *ea-leTiI." — Burton in " Journ. Roy. 
O«ogr. Soc.," Tol. uii. p. S3, note. 

X Coamo* (Sabioe'i tiaoaltUoo), voL i. p. 278. 
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senting a eaddle, vliich (ao far as he conld aecertain) was 
never covered with snow."* 

This description of Kilimandjaro ia entirely applicable to 
the " Aialu Mountaiua" of Meaara laeuberg and Krapf, hj 
which expression are meant the twin mountains Aiyalu and 
Abida of my map in the fourteenth volume of the " Journal 
of the Royal Geographical Society." \ Abida, the nearer and 
' lower of the two, is evidently a gigantic volcano now extinct, 
of which the crater is two miles or more in diameter, while 
the numerous smaller volcanic cones by which it is sur- 
rounded are evidence of former tremendous activity. Aiyala, 
by the Abessinians named Azalu, and famous among them as 
forming the eastern limit of their ancient empire, is distant 
about ten miles to the west of Abida, which it greatly exceeds 
in height, and, like Kilimandjaro, appears to be a massive 
cone or dome. 

When Mr Rebmann's description of Kilimandjaro waa first 
made public, I was led to observe and comment on the close 
resemblance in several particulars between that mountain and 
Chimborazo, as described and depicted by Humboldt in his 
" Vnes des Cordill^res," page 103 and plate xvi. X In one 
respect, however, Kilimandjaro, as also Aiyaln, seem to differ 
from Chimborazo. The latter forms an integral portion of 
the chain of the Andes ; whereas the two mountains of eastern 
Africa appear to be mountain-masses comparatively isolated, 
which may in common parlance be said to be unconnected 
with any other mountains, though in fact they are hut spurs 
or offsets from an extensive mountain system ; and these re< 
lated facts involve, in the second place, the harmony of my 
opinion with Mr Eebmann's. The distance of Aiyaln from the 
eastern edge of the Abessinian table-land is nearly a hundred 
miles, an interval more than sufficient to disconnect the two 
in the eyes of a cursory observer ; and the case is probably 
the same with respect to Kilimandjaro and the elevated pla- 

* Cfmrcb Hission&rjr InteIligeDC«r, vol. i. p. IGl. 

t Iht Kothor here exhibited to the meeUng a rapreBentMIon of Aiyala and 
Abida, Ihtm * alietch mida b; bim at Baddilioma on tbe 28tb Jaouary 1811, 
on his way to Shoa. 

t See " Atbeiueam" of lit Decembar, 1S19 (Wo. 1153), p. 1209. 
MEW SXBIBS. vol. XIV. NO. 11.— OCT. 1861. 2 I ^ 
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teas beyond it,* of vhich the other anowy mountun EeDia, 
with its accompftQyiug volcaco, as also Doengo-Engai, in like 
maimer covered with snow, form integral portiona, as Chim- 
borazo doea of the Andea. 

The following description of Kilimandjarro and the neigh- 
bonring range of moontaina, ^Ten b; a Portuguese writer in 
the sixteenth oenturj, is entirely in conformity with my view 
of the subject: — " West of this port [Mombaa] stands the 
Mount OlympoB of Ethiopia, which ia exceedingly high ; and 
beyond it are the Mountains of the Moon, in which are the 
sources of the Nile." t 

Before proceeding to show furUier how my hypothesis has 
been confirmed by subsequent discoveriea, it will be proper to 
cite the passage in Ptolemy's Geography which forma the 
basia of the entire argument. 

After describing the east coast of Africa as stretching to- 
wards the east from Cape Bhaptum, on the Baibarian Oolf, 
as far aa Cape Frasum, and atating that near the latter Cape 
ia an island named Menuthias, the Greek geographer pro- 
ceeds in these terms : — " Bound the Gulf dwell the Cannibal 
negroea, on the west of whose country are the Mountains of the 
Moon, from which the lakes of the Nile receive the snows-" % 

When I first attempted the interpretation of this important 
text, neither the two lakes Nyanza and Tanganyika nor the 
snow; mountains Kilimandjaro and Kenia were known ; ho 
that I could only assume the general correctnesa of Ptolemy's 
statement. But with onr existing knowledge it is now possi- 
ble to prove that geographer's information to have been as 
ample, and nearly aa accurate, as our own. The Barbarian 

* Pjsb«1 Dnbbeb, b volcano sboab ft dsy'g joomc; Inland tmm Edd on the 
Abesdnian eoeit, ttoia wtuch a liolent eruption took place on the 8th Ha;- 
1861, laiting seTeral dajs, ia eitoate about 230 miles altuoit due north from 
Aijaln, and would eeeni from its position to stand in tba same relation to the 
mountain range of Eaatem Africa as Aiyaln and KillmEuidjaro. An aeeoont 
of this eruption is contained in The Tima of 20th and 2l9t June 18G1. 

f Femandsi de Enciso, "Bumade Geographia" (1G30], fol. 51; quoted by 
Mr Cooley in his " Inaer Aftica Laid Open," p. 127. 

X Tmrm fiir iSt rii KtKrni ri{ii4iiMr4t AiVi'ivif irtfiritiiyu, St itti ttt*fi.St 
iiini ti tS( TtXins Sft, if' •! irMx"-"' rii x'i't ml nS Niftmi Xi/tm. — Otogr. 
lib. iT. cap. Iz. S 6 (Edit. Btttii, p. 13S.) 
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Galf is tite bight in which Zanzibar, the ancient Menuthias, 
IS situate : the Cannibal negroea are the Wadoe, who inhabit 
the coast between Zanzibar and the snowy monntains, in the 
very spot attributed to them by Ptolemy, and whose " name 
is terrible even in African ears:"* Kenia, Kilimandjaro, and 
Doengo Engai, are some of the snow; Mountains of the 
Moon : the lakes are Nyanza and Tanganyika ; and the country 
whose name giyes the key to the whole is U-Nyamwezi, the pre- 
sent representative of the earlier " Monomoezi," which name 
Dr Krapf translates " Fossession of the Moon," and Captain 
Barton " Land of the Moon ;" both versions being probably 
erroneous, as I shall endeavour to prove in the sec[nol, though 
the principal portion of that name, " Mwezi," does literally 
signify " the Moon," as has already been explained. 

It might be objected that the positions and relative hear- 
ings of these several points are not correctly given by Ftolemy. 
Snch an objection would be more specious than real. That 
geographer does not profess to do more than record the results 
of information collected from variou# independent sources, 
not always agreeing with one another, and none of them pre- 
tending to perfect accuracy. He does nothing more, in fact, 
than is done by modern geographers and chartographers, who 
describe countries and construct maps of them "from the 
latest and best authorities." 

It might further be argued that Kilimaodjaro and Kenia are 
not proved to be snow-capped mountains. "We have, how- 
ever, the reiterated assertions of Dr Krapf and Mr Bebmann, 
two educated natives of Germany, that they saw snow on 
those mountains with their own eyes ; and if the persons from 
whom Ptolemy derived hie information were only half as com- 
petent to give evidence on the subject as those two mission- 
aries, that geographer could not be blamed for having believed 
in the existence of snow on the Mountains of the Moon, and 
having accordingly recorded it as a fact for the information of 
his own and future Eiges, even should it eventually turn ont, 
as Dr Livingstone suggests, that " the whiteness of those 
mountains" is " nothing more than white quartz rocks and 
crystalline dolomitic limestones glittering under a tropical 
• See " Jonrn. Hojal Qeogr. Soc," to!, iiix. p- 99. 
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sno."* Yet this would ho incompatible vith the stAtementa 
made by the natives to Mr Bebmann, that " the silver-like 
stuff, when bronght down in bottles, proved to be nothing bat 
water ;" and that " many who ascended the mountain [Kill- 
mandjaro] perished from extreme cold, or returned with 
frozen extremities."t 

Or it might be contended that the two lakes, whether or 
not they receive the melted sdowb of the mountains, do sot 
communicate with the Kile. This, however, like the other, is 
only a question of evidence. If Ptolemy was positively in- 
formed (as Captains Burton and Speke were in the first in- 
stance with respect to Tanganyika^) that the two lakes are 
connected with the Nile, he was justified in believing and 
stating them to be so, even should the fact turn out otherwise. 

The most material and interesting point on which an ob- 
jection might be raised, is with respect to my derivation of 
the name of the Mountains of the Moon. It cannot, however, 
be denied, that there is a country named U-Nyamwezi, — or, 
if it be preferred, MObomoezi, as it was generally called till 
within the last few year8.§ If this be conceded, and the fact 
also be, as Captain Burton informs ua,|| that " the Arabs and 
people of Zanzibar, for facility and rapidity of pronunciation, 
dispense with the initial dissyllable, and call the country and 
its race ' Mwezi ;' " there is nothing unreasonable in the idea 
that the mountains on the way to that country should have 
been called by strangers travelling thither from the coast 
the mountains of Mwezi, just as the northern portion of the 
same range of mountains bae of late years been styled the 
" Abessinian Alps" and the " Highlands of Ethiopia." And 
lastly, as " Mwezi " means " Moon," and the Greeks were in the 
habit of translating into their own language signiticant proper 
names, these " mountains of Mwezi" would naturally have been 
called by them ScXitni; op,t, the Mountains of the Moon. 

* See " Jamn. Roy. Geogr. Soc.," toI, zivii.p. clxi. 

t See " Krspf s Traveli," *i!., pp. 513, 6*4. 

} See " Blackwood's Uagmiiae" for Septembai 185B, toI. Uxxvi. p. 352. 

g " Two centuries tnd a, half have elapsed aince Earope firit learned the ei- 
iatencB of the empire of Monomoeii." — Cooley " On the Geography of Nyaeii," 
in Joura. Eoj. Geogr. Soe., toI. it. p. 212. 

U Jonrn. Boy. Geogr, Soc, *i>l. iiii. p. 168. 
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In saying this, I do not intend to affirm that names so trans- 
lated -were necessarily significant in the language of the 
country to which they helonged, in Uie sense in which they 
were translated, but simply that they were significant in some 
(most prohahly other) language, through which they reached 
the Greek. In my work already cited* I have instanced the 
island of Java, whose Indian names, Java-dvipa, Ptolemy 
not only translated, but at the same time fortunately furnished 
direct evidence of his translation. His words are, 'la^iito 
S oi/mImi x^i^f i^OTSit "Jatxtdiou, which signifies Barley 
Island ■" the fact being, that in the Kavi language Java really 
does mean barley, as dvipa means island. Yet it is not to 
be imagined that "Sarley Island" was the signification of 
the primitive native name ; and this for the simple but con- 
clusive reason, that the climate of Java not being suited to 
the growth of barley, the indigenous name of that island could 
never have been derived from an exotic plant, though, from 
its resemblance to the word Java, or "barley," in the lan- 
guage of the Indian invaders, the latter may have so under- 
stood and translated it. 

On my journey home through Italy last autumn, I visited the 
site of the ancient £tmscan city of Luna, on the shores of the 
Ciulf of Spezia, — the celebrated Partus Lunce of antiquity, — 
Lunai portum est operce cognoscere, civea |— which appeared 
to me likely to offer a parallel to the African " Mwezi." § Pre- 
viously to my visit I had not the meanaof referring to the .prin- 
cipal authorities on the subject. But since arriving in England 
I have had the gratification of finding, as in the case of Java, 
the recorded translation into Greek of the name of this Etruscan 
city, not directly from the original native language, but through 
the medium of a third tongue, which in this case is the Latin. 
The same geographer, Ptolemy, when describing the country 
of the Tuscans or Tyrrhenians, mentions Aoi/»a, that is to say, 
Luna, and immediately following it, 2i7Jinjs S.xff», |{ the pro- 

* The Sources of the Nile, p. 83. 
t Lib. vli. cap. il. % 29. 

g Se«"AtheiieeDiD"of6thOctober 1860(170.1719), p. 4GL 
II Lib. iii. c&p. i., Mc. 4 (Edit. Bertii, p. 68). 
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mODtory of Selene. As the identity of tlie two teTms Luna 
ftiid Selene was better known in Ptolemy's time that it is eTes 
ia oir own, we may eonclnde that he deemed it needless to 
offer an explanation of what was seif-evident. The deficiency, 
if considered material, ia however made good by Strabo, who 
statea explicitly that " the city and harboar of Luna are 
named by the Greeks the harbour and city of Selene."* 

Nevertheless, there ia no sufficient reason for believing the 
Etmscan name of Luna to have involved a supposed connec- 
tion with the earth's satellite any more than that of the African 
TJ-Nyamwezi. It is true that the Romans regarded the former 
name as signifying the moon, and as having, indeed, been 
derived from that planet : nominia est auctor Sole corusca 
aoror are the express words of the poet Rutilius-f But the 
better opinion ia, that " Luna was an Etruscan word, taisinter- 
preted by the Romans. For the three chief ports on this coast, 
aa we learn from coins, had this termination to their names, 
Luna, Papluna (Popnlonia), and Vetluna (Vetulonia) ; and as 
no inland town of Etruria had the same ending, it is not im- 
probable that Luna had a maritime signification, and meant 
' a port;' — this, which has no prefix to its name, being, from 
its superior size, pre-eminently ' the port' of Etruria." X 

In a precisely similar manner the Greek expression, " the 
Mountains of the Moon," was derived from the name U-Nyam- 
wezi, through the Sawahili term Mwezi, which signifies 
moon. Still it does not at all follow that the word U-Nyam- 
wezi, or any portion of it, is significant, in the same sense, in 
the native language of that country itself, any more than that 
Luna in the Etruscan language means moon, or that Java 
means barley in the aboriginal tongue of that island. 

In proceeding to explain my views of the subject at the 
present stage of the inquiry, 1 would premise, in the words of 
Captain Burton, that, "in the Kisawahili [i.e., the language 
of the Sawahilis], and its cognates, the vowel u prefixed to a 
a root, which, however, is never used without some prefix, de- 

* AivM rikit Irri lau Xt/tit, xmkuii tl ''E>.;iii»i SiXiini X/ftiva ikI riXii. — Lib. T. 
cap. ii. g 6. 

t Itiner., lib. ii. v. 6*. 

t DeDiiia, " The Citiei and Cemeteri^ of Etruria," vol. i. p. 83, (ton. 
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notea ... a country or region, as Uzaramo, the region of 
Zaramo . . . The liquid m, or, before a voirel and an aspi- 
rated h, mu, . . . denotes the individnal, Mzaiamo, a man or 
TToman of Zaramo. . , . The plural form of m and »m ia wd 
... It ia used to signify the population, as Wazaramo, the 
people or tribe of Zaramo . . . Finally, the syllable ki — 
prefixed to the theoretical root — denotes anything appertain- 
ing to a country, as the terminating Uh in the word English. 
It especially refera in popular usage to languages, as Kiza- 
ramo, the language of Uzaramo."* 

Proceeding to Captain Burton's derivation of the name 
U-Nyamwezi, we find that, seemingly forgetful of his own defi- 
nitioae, he thus analyses the word : " The initial U, the 
causal and locative prefix, denotea the land ; nya, of ; and 
mwezi (articulated m'ezi with semi-elision of the w) means 
the moon." t Had he been guided by his own rule, he would 
have adopted " Nyamwezi," and not " Mwezi," as the theo- 
retical root ; and then applying to it the several prefixes, as 
in the case of " the people or tribe of Zaramo," he would 
have said not merely that " the correct designation of the in- 

* Jour. Roj. Geog, Soc., vol. iiix. p. 48, not!. The Bune traveller staten 
farther, th&t "it has been deemed sdviBKble to retain these terse and conciae 
dutinctions, which, if abandoned, vonld neceiaitate a vearj redundance of 
wordi." An entirely different couree ia adopted b; Mr Edwin Sorris, who, in 
hia edition of Dr Frichard'a " Natural Hiatory of Man," when apeaklng of Dr 
Krapf '■ " Tocabulaiy of East African Languages," brjs (p. 400, «du), " The 
editor hu taken the libertjf to remove the Kafir prefix, whicb hs thinka not onlj 
awkward but poaitivaly Incorrect. Dr Erepf calla theae languages Kisuabeli, 
Eipokomo, Klgallo, be. ^The fact U, tbat all the Kafir tongues have certain 
particles diitinguishing gmgiilara trom plurals (and eometimea duala), adjec- 
tivea from snbataDtiTes, and ODS kind of aubiCantive from another. Dr Empf, 
in the narrative of hia jonnieye into Sambara in 18S2, apeaka of the Kisambara 
loDgD^e, spoken bj the Wasambara, who live in Usambara; and now and 
then mentioni a Maaambara, one of a Kisombora fomUj. Different dialecta 
have different particles : in the language which the editor would wish to call 
Chuans, a native of the country ia a Hochuana, two are Buchnana, the people 
generall; are the Bicbuana, and the language Ii SicbuEuia; and the latter 
worda have become current in England, to the puzilement of readers of Afri- 
can intelligence. Wherever the Kafir prsfiz has not become part and parcel 
of tbe English appellation, the editor omits it." 

There are few persons, I t^ink, who will not regard Mr Norris's rule as the 
preferable one. 

t Journ. Boy. Geogr. Soc., vol. xiix. p. 167. 
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habitants of U-nyamwezi is M'-nyamwezi in the singular, and 
Wa-nyuQweii in the plural,^* and " Ki-nyamwezi is the ad- 
jectiral form ;"i' but he would hare continued, " and U-Dyam- 
wesi is the region of the people or tribe of Nyamwezi." 

Several years ago I arrived at the root Nyamwezi by a 
different process. In the month of April 1856, Mohammed 
bin Khamis, a man veil known to Captain Burton, had occa- 
sion to visit Mauritius, where I made his acquaintance. He 
is the son of Mr Cooley's informant, Khamia bin Othmau,^ 
and is himself appealed to by that gentleman in his " Inner 
Africa Laid Open," being there de8Cribed§ aa '* a very intelli- 
gent Sawahili, educated in England, formerly commanding 
one of Sultan Seid S'aid's ships, but now [1852] secretary 
and interpreter to bis highness." Mohammed became known 
to Captain Burton, fifteen months after his visit to Mauri- 
tins, as the sailing-master of the corvette ArtSmiae, in 
which the traveller and his " companion" crossed from Zan- 
zibar to the mainland. Ij On the occasion of Mohammed's 
visit to Mauritius, I laid before him Mr Cooley'a recent 
works, the several articles in the "Atheneeum" on the vewata 
qit<Bstio of one lake or two lakes (the third and northemmoat 
lake, Nyania, being at that time unknown), and discussed 
with him the merits of the question generally; when h^ 
asserted tiie existence of two lakes ; the one, " Nyasaa," being 
much smaller, more southerly, and nearer to the coast ; the 
other, " the Monomwezi Lake," considerably larger, more to- 
wards the north, and much further in the interior. . In the 
Sawahili language they are respectively called, Ziwa la 
Wa^nydaaa, or the Lake of the Tribe of Nyassa, and Ziwa 
la TFo-nyamwezi, or the Lake of the Tribe of Nyamwesi.^ 

Captain Guillain, of the French navy,in his " Documents sur 
THistoire, la G^grapbie et le Commerce de TAfrique Orien- 



* JoarB. Vmj. Qtogr. Soc, toI. xxiz. p. 16S. t Itid. 

X Ibid. vol. lY. p. 198. i P. 78. 

Q Sm " Tha Lake EegloDi of Cantnl Afrin," toL i. p. 8. According to 
CapUIn Burton, ba klio helped Ceptaia Speke in Uking obmralion*: — " A 
novice lonBrisa, ba wu anisted bj Mohammed ton Ebamli, who had read hii 
' Hwie' in England."— Tbi'd. p, 18. 

YB«e ''AtbenKum"of 12th Jul; 1SA6, (No. 11&8), p, 67. 
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tale,"* likewise makes use of the " theoretical root,'' when he 
H»yB that " Monnyamoaezy, or by contraction M'nyamouezy, 
signifies a main of the country of Nyamouezy.''t 

The determination of this theoretical root "Nyamwezi" 
throws mach light on the T&rious forms which the name of 
the country and that of 'its inhabitants have assumed in 
works on African history and geography.^ It is evidently the 
" Nimeamaye'' of Dapper, further corrupted to " Nimeaye" 
in our atlases ; whilst the addition of the singular prefix m 
makes M'nyamwezi, which is oTidently the original of " Mo- 
nomoezi," respecting the orthography and the derivation of 
which word so inuch has been written. What this theo- 
retical root may mean in the Nyamwezi language — or, as 
Oaptaiti Burton would say, in Ki-Nyarawezi — has yet to be 
ascertained. Meanwhile the proposed translations of "U-Ny- 
amwezi " into " Possession of the Moon" and " Land of the 
Moon" may well be questioned. 

Should it evebtually be proved that the name of this country 
of Nyamwezi — ^U-Nyamwezi — has really no connection with 
the separate Kafir or Zingiar word mwed in its literal signi- 
fication of " the moon," the designation of " Mountains of 
the Moon," as applied to the great mountain range of Eastern 
Africa in which are the sources of the Nile, will have originated 
in a mistranslation. Still this well-known name has been in ose 
during so many ages, that it would hardly be practicable, and 
certainly would not be judicious, to supersede it now- The 
'Mountains of the Moon, then, with their snowy summits and 
their sources of the Nile, will assuredly retain the designation 
which Claudius Ptolemy, rightly or wrongly, gave to them 
seventeen centuries ago. 

Now that Eastern Africa is in so many respects becoming the 
object of public attention, it is probable that the Mountains of 

• P. 390, wat. 

t Thii I* Mterted b; Captain Burton (Jatttn. Roy. Gtogr. Sot., toI. xlix. p. 
167), to " abow little knovlcdga of the Zan^n disUcta." Bat the trnlh 
ii, that CipUin Ouillain, llba Mr Norria and myulf, adopts the " theoretical 
root " as belt auiMd to the geniui of Earopean langoiges, without at ali in- 
tending to diapnte tlia fact auerted lij Captain Burton, tliat thii root ia oBTer 
unplojed bj the nativeg themaeivga without Mrne prefix. 

X Sea exBDiplea cited b; Oaptaio Burtoo in the " Janrn. Roj. Geogr.Soc," 
vol. xiix. p. 166. 
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tbe Moon will ere long acqaire a more promineot plftce in thd 
world's history than they have hitherto occnpied. The entire 
eastern side of the basin of ihe Nile appeaxe to be aoriferons; 
thfl gold collected in Taiions parts of it since the earliest ages 
being brought down by the tribataries of that nver ; so that 
there is reason to consider the Motmtains of the Moon as 
a meridional metalliferons oordillerat similar in its general 
characters to the Ural and the corresponding great motintiua 
ranges of America Mid Anstralia. It is from this portion fA 
Africa, as I hare explained in my work " The Sources of the 
Nile,"* that the " gold of Ophir" of the Hebrew Scriptures 
was obtajned. Whenever the discovery sball be made la 
Eastern Africa of some of the chief deposits of that preeions 
metal, the inflaz from all parts of the civilised world to tibe 
" diggings " in the Mountains of the Moon will be soch as to 
occasion a more rapid and complete revolntion in the seetal 
condition of those hitherto neglected regions than eoold be 
caosed by commerce, by missionary labours, by ool(mi8ation, 
or by conquest ; as we have witnessed in other qnarters of tike 
globe, where the auri taera fames has' collected together 
masses of the most daring and energetic of hnman beings: 
We shall then, too, donbtless see in Eastern Africa, as in 
California and in Australia, the formation of another new race 
of mankind. 



On Lightning Figurea. By Ghables Tomlinsoit, Lecturer 
on Science, King's College School, London.t 
In the newspaper reports of accidents from lightning, we 
occasionally meet with statements that have given rise to mnch 
speculation, such as that, certain tree-like or ramified figures 
have sometimes been found on the bodies of men and animals 
struck by the electric fluid. In the Athenteum, No. 1635 
(28th March 1857), is given an abstract of a paper by H. 
Andres Poey, Director of the Fhysico-meteorological Obser- 
vatory of Havannah, entitled " The Photographic Efiects of 

« Pi.ge 62 ; uid am " Original Btblicaa," pi IIS. 

t B«ftd l»afor« tbe Etij^tal SeoUoB of tke BriUsb Attodatlon at Utndwfter, 
Kb Sept. 1831. 
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Ingbtning." Among tliesa effects are the impressions &borA 
referred to, of objects left on the bodies of persons struck by 
lightning, or standing near to objects that hare beea struck. 
Thus, it is stated that Franklin was often heard to epeak of 
the case of a man -rrho, standing 0}^Bite a tree that was so 
struck, had on his breast "an exact representation of thai 
tree." I have not been able to find an; referenoe to tbis case in 
Franklin's -works, which I think somewhat singular ; but I do 
not wish to push that negative fact beyond the limits of a 
remark. Other cases quoted by M. Foey are as follows : — 

In August 1853, a little girl was standing at a window^ 
before which was a young maple tree, " a complete image of 
which" was found unpressed on her body after a fiash of 
lightning. 

A hvy climbed a tree b> steal a bird's nest ; the tree was 
struck by lightning, tind the boy thrown to the ground : " on 
bis breast the image of the tree, with the bird and nest aa 
one of its branches, appeared very plainly." Here, again, it 
may be remarked, that when boys ascend trees to steal birds* 
nests, the poor little flattering parent does not, in this country 
Bt least, stop to have its photographic portrait taken. 

Another ease ts that of an Italian lady of Lugano, who, 
sitting at the window during a thunder-storm, had the por- 
trait of a flower permanently impressed upon her leg. 

In preparing a new edition of my little book, " The Thunder 
Storm," I included these and similar cases in a note in the 
appendix " On Electric Images." Among these are the 
Breath-figures (the Electrisehe HaucK-Jiguren of the GJer- 
mana, and the Figures roriques of the French), or those 
figures resembling Moaer's, but produced by Riess, Karaten, 
and others by means of electricity. For example, a coin is 
placed on glass, and a stream of sparks from an ordinary 
electrical machine is poured upon it. About 80 or 100 turns 
of a two-foot plate machine may be required. On throwing 
off the coin, and breathing on the glass, the image and super- 
scription of the coin are, under favourable circumstances, 
perfectly reproduced, by the mode in which the breath con- 
denses on the glass. I say under favourable circumstances, 
because it is necessary that a film of matter such as covers 
most objects exposed to the air or to contact with the hands 
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be on the glasB, and the action of the electricity seems to' ba 
to bnm off greater or leas portions of this film, coinciding vitli 
the greater or less projections of tbe coin, bo that when the 
breath is projected on the glass, the moistnre becomes con- 
densed in a regulated manner according to tbe regulated 
action of the electricity on the film ; that ia, where the elec- 
tricity has touched the glass and borot off the organic film, 
the breath becomes condensed in continuous streams of water, 
bat where the film still remains, the moistnre is condensed in 
minute globules. Now, if we discharge a Leyden jar upon a 
pane of glass, by interposing it between the knob of the jar 
and that of the discharging rod, we get a breath figure which 
may be taken as the portrait of the discharge of a miniature 
flash of lightning, representing, doubtless on a small scale, the 
node of discharge on the large, where the earth and the cionds 
take the place of the two coatings, and the air that of the insu" 
lating glass. In this experiment, a small Leyden jar and a pane 
of window glass three or foor inches square suffice. The glass 
should be held by one comer ; and one knob of the discharging 
rod being placed on the coating of the jar, the glass in contact 
with the other knob should be brought quickly up to the knob 
of the jar, when the discharge will take place not through the 
glass but along its surface, turning over its edge, and passing 
up the glass to the knob of the discharging rod on the other 
side. Thus we get two figures, the principal one on the side 
next the jar, and a second subsidiary figure on the discharging- 
rod side. These figures come out beautifully by breathing on 
the glass and holding it up to the light. Wherever the elec- 
tricity has burnt off the film, the moisture is deposited in un- 
broken lines ; but in the other parts where the film is intact, 
it is in very minute globules. The following engraving 
represents roughly a specimen of the principal figure, 
which is that of a leafless tree, or something so provokingly 
like a tree, that any one who has seen it, and has read 
the wonderful stories from M. Foey's Memoir, exclaims 
at once^" Here is the origin of the photo-electric figures 
of lightning." I showed this experiment to one of the 
Professors of King's College, and he exclaimed — " There 
is the branch and there is the bird's nest as plainly as pos- 
sible 1" We have, in fact, in all these figures a broad and 
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Bomewbat rippled line, repree^nting the line of leaBt resistance 
or pftth of the principal diecharge. Sranching off from this 
line are nomerous ramifications, exactly like the branches of 




Electrical Brcath-figore, 

a tree ; and from each branch proceed large twigs, and from 
these smaller ones of extreme beanty and delicacy of texture. 
The secondary figure is much less complicated, consisting only 
of the main trunk and one or two branches, but the principal 
figure is highly instructive and suggestive. Five of these 
figures are given in my " Thunder Storm ;" they were drawn 
on wood from nature by my friend Mr Garbett. At the time 
they were drawn, we were not quite agreed as to some of the 
det^ls of the trunk ; and as the figure only lasts while the 
breath is visible on the glass, it ia somewhat difGcult to sketch 
all the details. Besides this, the hygrometric state of the air 
greatly influences the condensation and duration of the mois- 
ture. In warm wet weather, it is scarcely possible to produce 
these figures satisfactorily. In the article " Breath Figures," 
contributed by me to the " English Cyclopsedia," are two 
figures drawn on wood by my Mend Mr Thorne, from the 
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originais irhieli I prodaeed in his presence, vbieh I have no 
hesitaUon in pronouncing to be accurate. Since the date of 
Uieae publieationB, M. Poej has brought out a new edition of 
his Memoir in a separate form, and has had the politeneee to 
send me a copy, together with other meteorological papers of 
great iaterest and valoe. The Memoir now makes a small 
volume of 110 pages, and its title is as follows : — " Relation 
historiqne et Thforie des Images Photo-^Iectriqnes de la 
Foudre; observ^es depois I'an 360 de notre hre jusqu' en 1860. 
Far M. Andres Foej," Ac, Paris. 1861. 

Let us now return to these tree-like impressions produced 
b; the discharge of a I^yden jar on the surface of glass. 
However rapid and instantaneous the discharge, time is occu- 
pied in making it. In the firat place, the jar sends out 
ramifying feelers in all directions, to prepare the line of least 
resistance ; and this being aeooratelj chalked out, the prin- 
cipal discharge takes place. In some cases the discharge 
bifurcates, and we then have two trunks, each with its own 
system of branches. I have also had instances of trifurca- 
tion, forming admirable illustrations of the modes in which 
lightning often attacks several poibts at once. That these 
feelers precede the main discharge, is evident from the fact, 
that should the glass be too thick, or present too large an 
area, these ramifications only are formed; we get, in fact, 
those lines which produce the sensation of cobwebs being 
drawn over the face, which seamen describe as the forerunners 
of the ship being struck. Another most important fact is, that 
the main trunk is hollow. The breath-figure shows this very 
decidedly ; it consists of two outer boundary lines, and two 
inner lines bounding a hollow core. I have made the dis- 
charge on a pane of smoked glass, and have thus obtained a 
permanent figure of the trunk, consisting of a couple of 
channels on each side of a black dotted line. Now, if we 
examine the stereotyped effects of a lightning stroke, as seen 
in the siliceous tubes or fulgurites, specimens of which are to 
be found in most museums, they too will be found to be 
hollow. The tubes found in a sandhill at Drig, in Cumber- 
land, are described in the " Transactions of the Gieological 
Society" for 1812 as being hollow, with a rough and uneven 
outer surface, containing deep furrows like the bark of a 
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iree, in etriking contrast ttHIi the limpid vitrified inner sur- 
face. Mr Darwin, in describing similar tubes, fragments of 
TFhicb he found in South America, speaks of the measure or 
hore of the Itffhtning being about an inch and a quarter. A 
magnificent fulgurite from Dresden may be examined in the 
British Museum. 

Now, as the identity between frietional electricity and 
Hghtning ia admitted, it must also, I think, he admitted that 
the discharge of a Leyden jar resembles that of a thunder- 
cloud ; and if the former produces, these tree-like figures, 
the latter does so also. Indeed, the ramifications of fulgurites 
prove such to be the case. We are apt to be misled ia our 
ideas as to the form of a flash of lightning, by the stereo- 
typed zigzags by which artists agree to represent that ter- 
rible element. Jupiter's thunderbolts may have as conven- 
tional a form as the French carpenter's scarf joint, which he 
names traite de Jupiter ,• but Nature does her work with a far 
more fatal precision than these zigzags would imply. It is 
not often during a thunder-storm that we have an opportu- 
nity of seeing a terrestrial object struck by the thunder-bolt, 
but this I did see on one. occasion in Saxony. During a 
terrible storm I was watching the distant mountains of Bo- 
hemia, when ft very black cloud was seen to descend, and to 
discharge itself upon a hill in a nearly straight line of rippled 
dazzling light. This is what the sailors call ribbon or chain 
lightning, and is altogether different from aheei lightning, 
where reflected light makes up a large part of the phenomena. 
The ramifications which accompany or rather precede this dis- 
ehu-ge are not always visible, although they may sometimes 
be seen ; but, as already noticed, they can be felt by a person 
in the vicinity of the stroke. And if felt, may they not im- 
press themselves on the person ? May not a small twig of a 
small branch of one of these ramifications of a stroke of light- 
ning print, itsolf on the skin, as the discharge of a Leyden - 
jar does with bo much facility on glass 1 

M. Foey relates a case which is said to have occurred in 1812 
at the village of Combe Hay, four miles from Bath, of six sheep 
reposing in a meadow surrounded by woods being killed by 
lightning, and that, " when the skins were taken from the ani- 
mals> t/ac-nmile of a portion of the Banoimding sceo^ry was 
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riaible on the inner sarftce of eftch skin." This looks so very 
mneh like a joke that I hesitate to quote it; but the anthorit; 
for the statement givea by M. Foey is Mr James H. Sh^T, 
whose communication was made, it ahoold be remarked, 
forty-fire years after the event, and is induded in the " Re- 
port of the Council of the British Meteorological Society, read 
at the SeTeath Annual General Meeting, May 27, 1857," 
p. 17> Mr Shaw makes an addition to the above statement, 
which is hardly required if a fac-aimile of the surrounding 
scenery were printed on the skins. However, he says that 
« the small field and its surrounding wood were so familiar 
to me and my schoolfellows, that when the skins were shown 
to us, we at once identified the local scenery so wonderfully 
represented." The authority for this may well indeed be 
Shaw, although I should prefer a slight variation in the 
spelling. But curiously enough, while I am writing, a friend 
has procured for me a number of the " Bath Express" for 
Saturday, June 8, 1861, in which is a paragraph headed, 
** Curious Efiects of Lightning," correcting a statement which 
had appeared in the " Bath Express" a fortnight before, re- 
specting the occurrence of 1812. The accident is now said, 
on the authority of Mr Wiltshire, " on whose farm the occur- 
rence took place," to have happened at Twinney, not at 
Combe Hay, and it is thus related : — " About turnip-sowing 
time, in 1812, Mr Wiltshire and his men were engaged in the 
fields, when a violent storm of thunder and lightning came 
on, and three oat of four valuable rams, which had taken 
shelter under a tree, were killed. When the skins reached 
the fellmonger, on the inside of each was found depicted a 
very accurate representation of the tree under which the 
animals had sought refuge." Now, in this short extract, we 
have some very important variations from Mr Shaw's state- 
ment, as adopted by M. Foey. In the first place, the acci- 
dent occurred not at Oombe Hay, but at Twinney. Secondly, 
three rams now take the place of sis sheep. Thirdly, the 
rams had taken refuge under a tree — ^M^ Shaw's sheep were 
in a small field surrounded by trees. Fourthly, M. Foey 
states, that the skins were exposed to public view in Bath- 
Mr Wiltshire says, "whentheskins reached the fellmonger's," — 
that is, the man who skinned the sheep saw nothing.particn- 
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lar in the sIciuB, it was the fellmonger who discovered — what t 
Kot a landscape) not a.fac-eimile of the sairoanding scenery, 
but " simply a very accurate representation of the tree," 
Ac, This brings ns back to our ramified impressions of the 
Leyden jar, and redeems this TTonderful story from the dreamy 
regions of the marvellous, into -which science should never 
venture, except to rescue some poor misguided fact. 

These tree-like impressions on men and animals did not 
escape the notice of some of the earlier electricians. In 1786, 
MM. Bossat and Leroy made a report to the Academic on the 
subject of some singular marks found on the body of a man 
who had been killed by a stroke of lightning. These marks 
were accounted for on the supposition that the electricity, in 
its passage through the body, had forced the blood into the 
vessels of the skin, and tbns made all the ramifications of 
these vessels visible on the surface. The commissioners, in 
fact, adopted the theory of M. Besile, who reported the case, 
viz., that the effect was dne " ^ I'emption dn sang dans les 
vaisseanx de Is peau, et qni, dans cet instant forme nn effet 
tout semblable k celui d'une injection," M. Arago adopts a 
similar explanation in a case which occurred in France in 
July 1841, where two persons standing near a poplar were 
struck by lightning, and on the breast of each were found 
marks " parfaitement semblable & des feuilles de peuplier." 
This case is noted in the Comptes Rendua, tome xvi„ in the 
following terms. " Note relative S I'apparence singuli^re des 
Qcchymoses formees par la fondre snr la peau de deux individus 
frappes du m€me coup." Cases of this kind are seldom or 
never seen by scientific observers, but are left to the observa- 
tion of bystanders, who mix up with actual facts a good deal 
of imagination. That a person struck by lightning, while 
standing under a tree, shonld have tree-like impressions on 
his person, would naturally lead an ordinary observer to see 
"an exact portrait of the tree" in those marks ; the blotches 
are taken for leaves, for a bird and bird's nest, <iz;c., as the 
case may be. But should the victim be conveyed to a medical 
man, he would be likely to interpret those ramifications into 
a' case of ecchymosis, and to report accordingly. My belief 
is, that the lightning itself, or one of its ramifications, prints 
its own fiery mark on the skin of the victim, and thus pro-, 
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daces these tree-like impreBsiona whicli bare excited sO mncli 
aatonishment, and led to so mach fblse deaoriptioD and theory 
daring the last eighty or ninety years. 

M. Foey relates twenty-foar cages of lightning impressions 
on the bodies of men and animals. Of these,' eight are said 
to b<a impressions of trees Or parts of trees ; two of ammals, 
viz., a bird and a cow ; foor of oroasea ; three of circlea or 
impressions of ooins carried about the person ; two of a horse- 
shoe ; one of a nul ; (me of a metal comb ; one of a nnmber ; 
one of the words of a sentence ; and one of the back of an 
arm-ehair. 

H. Poey Would refer the prodaotion of these figorea to pbo- 
iography, in which lightning is the effioient agent instead of 
the son. 

M. Bandin {TrtaH de Qmgraphw MHicaU) proptwes a 
new term for the branch of science which is to inclode theae 
fignres, m^ Keraaoography (from a^nvMc, thonder). ,1 do 
not think it necessary to seek "for sew laws to explain these 
effects, but I should not place the impresuons of metal and 
other objects in the' same class with the tree-like figores. 
The experiments of M. Fnsioieri on tiie transference of 
metaHio particles from one conductor to another are calculated 
to explain many of these cases ; but details of this kind have 
already been included in the ordinary treatiaea on elccbricityk 

P.S. — Since this paper was read before the British Associa- 
tion, a case bu come to my knowledge which confirms my 
theory — namely,that the tree-like impresaiona aometimea found 
<iD the bodies of men and animals struck by lightning are [pro- 
duced by the figures which the lightning itself asaumes in 
strikingtiie earth. CoDTersiugon this subject wit^ Mr Charles 
Fooleyof Weston-super-Mare, he informed me that some time 
ago, on examioing a tree which had been al^ipped of its bairk 
b; a atroke of. lightning, he found the inner sntfaee of the hark 
to contain ramified impressiona of the lightning, corret^nding 
with those desciibed in the above paper. Specimens of thu 
bark were forwarded to Professor Faraday, and are now in die 
MuseuBi of the Eoyal Institotion of London. I hope to be 
able to describe the parUoulats of this case ia the uext xramber 
of this Jonraal. ^ ' 
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On the Capahilitiet for Settlement of the Central Part of 

Sritiah North America. By James Heotob, M.D., 

F.G.S., &c.» 

The following remarks refer to a portion of tte SiitU^ terri- 
tiories to which much publio attention was directed a few je^ra 
ago — namely, the region which extends froin Lake Superior 
to the Pai^fic Ocean, lying immediately north of the boundary 
line of the United States, and drained principally by the Biver 
Saskatchewan. 

As it was, and indeed — excepting thatportion which falls 
within British Columiiia — is stili, under the direct control of 
the Hodson's Bay Company, for the purposes of ai fur-trading 
monopoly, a considerable amount of agitation was employed in 
Canada, and also at home, in order to hare the country I treat 
ef thrown open for settlement, and many statements have gone 
forth giving an exaggerated view of its worthlessnesa on the 
one hand, or of ita wonderful qualities 6n the other. 

It is now, bowerer, placed beyond doubt, principally tJirongh 
the labours of several Government expeditions, to one of which 
I had the honour to be attached, that there do exist within the 
British territories that I have mentioned extensive areas, with 
good and varied soil, adapted for agricultural colonisation, but 
whieh, from their geographical position, are necessarily subject 
to all the advantages and defects of a temperate continental 
climate. Thus the winter is long and severe, the spring short 
and uncertain, and the summer tends to scorch the vegetation. 

But yet in this region the winter is not more severe than 
that experienced in Canada ; and in the western districts, which 
are removed from the influence of the great lakes, the spring 
commences almost a month earlier than on the shores of Lake 
Superior, which is five degrees of latitude further to the south. 

On the other hand, the higher latitude, combined with its 
increased altitude above the sea-level, reduces the effect of the 
sun's heat in summer so mucb, that many crops which are 
readily raised in Canada will not meet with equal success in 
the Saskatchewan. All common cereals and green crops have 
been grown successfully, however, even though night frosts 
-are experienced throughout the entire summer. 

* Read before th« Bcltltb AjBOcUtlOD, Mancheater, aepUmber lO^USl. ■ 
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The depth of the roov is never esceBsive, while in the 
richest tracts the natural pasture is so abundant, that horsea 
and eatUe may be left to obtain their own food during the 
greater part of the winter ; and with proper care and manage- 
ment there is no doubt that, as far as climate is concerned, 
sheep also might he reared, were it not for the immense packa 
of woItcs which infest the coontry. 

It IB only during the month of March, when the snow ac- 
quires a tough glassy cmst from the heat of the mid-da^ san 
being each night followed by hard frost, tiiat stock would 
retjuire to be housed and fed. 

These remarks apply, however, more espooially to what has 
been tensed the " Fertile Belt," and the nature of which I 
will endeavour to explain. 

The wonderfully fertile savannahs and valuable woodlands 
of the eastern United States are succeeded to the west by a 
more or less arid desert, which occupies a region on both sides 
of the Rocky Mountains, and preeente a barrier to the con- 
tinnoos growth of settlements between the valley of the Mis- 
sissippi and the rich states of the Pacific coast, and at present 
only occupied by one spot of civilisation, the Mormon city at 
the Great Salt Lake. 

Under atich disadvsntageoae physical conditions, it is not 
likely that any line of route for rapid or heavy b-ansport across 
this desert will be remunerative, while its construction, in the 
present disturbed state of American politics, may be indefinitely 
delayed. Nevertheless, during the last seven years, our sharp- 
witted and prompt-acting cousins have been spending much 
money in having every possible route thoroughly explored and 
surveyed ; and were their domestic troubles over, there is no 
doubt that they would revert to their attempts to bind together 
their eastern and western provinces. 

It is therefore highly satisfactory for us, as Sritish subjects, 
to know that the arid region extends but a short way to the 
north of the 49th parallel of latitude, which is the position of 
the boundary line, and that even the small area of desert 
within our territories derives its character more from the 
nature of the soil than from the general climatic conditions. 

The Sritish portion of the arid country is a triangular 
region, its apex reaching to the 52d parallel, while its base, 
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spplied aloug the 49th, extenda between Long. 100° and 114° 
W. It contains, however, many varieties of land, and some 
limited areas that are really even good ; but, on the whole, it 
must be described as deficient in wood, water, and grass. 
, Kound the northern border of this arid district sweeps the 
" Fertile Belt" of country which I before mentioned. It is 
nothing more than the ill-defined boundary of the bald plains 
from the gloomy woodlands of the circum-arotic forests. Aa 
it forms the favourite camping grounds of the Indian tribes, 
the habit which these savages have of burning the vegetation 
has gradually improved this country for the purposes of settle- 
nent, by clearing off the heavy timber, to remove which is 
always the first and most arduous labour of the colonist. The 
" Fertile Belt," which thus possesses all the good qualities of 
rich soil and an abundant growth of the nutritious leguminous 
plants of a woodland country, but associated with open ex- 
panses ready for the plough, or for depasturage, stretches from 
the wooded country at the south end of Lake Winipeg in a 
Dorth-west direction continuously to the Rocky Mountains, so 
that the westward progress of settlement will not meet with 
the same obstacle that checks it within the United States. 
_ We thus perceive that in some respects the Saskatchewan 
country compares favourably with Canada ; but we must not 
forget that the valuable timber trees, which are such a great 
source of wealth to that province, totally disappear as we pro- 
ceed to the west, only very few of them ever reaching the 
longitude of Lake Winipeg. Beyond that, in the northern 
thick woods, the coarse and worthless white spruce, with a few 
email birches, poplars, and willows, compose the forest growth, 
while in the " Fertile Belt" almost the only tree is the aspen 
poplar, which forms very artificial-looking groves and olumps, 
that add greatly to the beauty of the scenery, but are useless 
beyond giving shelter and yielding a very inferior quality of 
firewood. 

With all its disadvantages, the Saskatchewan country offers 
a most desirable field to the settler who is deficient in capital, 
and who has no desires beyond the easy life and moderate 
gains of simple agricultnral occupations ; and it is only the 
difBculty of accega to it that, for the present at all events, pre- 
vents its immediate occupation. >.^(mo|c 
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Three routes are at present in use by which the country is 
entered. One is from Hudson B»y, by a broken land and 
water carriage, rough and cumbrous in its nature, bat which 
has hitherto been the one principally used by the Fur Com- 
pany. Even they, however, have almost abandoned it now in 
favour of the third route I shall mention. 

The second route is from Lake (Superior to Lake Wiaipeg, 
and also involves many changes from water carriage to land 
transport, and never could be used for the introduction of live 
stock or the conveyance of heavy goods. The only advantage 
which either of these routes could possess for us is from their 
both being within British territory. 

The third route, which is undoubtedly the natural line of in- 
gress to the country, but, unfortunately for us, passes through 
American territory, ia up the valley of the Mississippi River 
to the Red River settlement by way of St Paul's, Crow Wing, 
and across the low-water shed which there divides the waters 
of tho Mississippi from those flowing to Hudson Bay. 

A large portion of the rich fertile plains of Red River lie to 
the south of the boundary line, and are already beiug rapidly 
occupied by American settlers. An American steamer now 
plies on that river for a few trips each season, and a railway 
is projected, and the line partly surveyed, to connect St Fatil's 
with Paulina, where there is a new town situated on the 
frontier. This route, even at present, is extremely convenient 
and easy for the emigrant, as it passes through prairie country, 
so that he incurs no expense for the food of his animals when 
travelling. There can be little doubt, that if a railway is 
once constructed by this route, it will become a permanent, 
and doubtless the favourite, line of communication, and against 
it no other will be able to compete auccesafuliy. 

If there were a prospect of the western prairies being soon 
occupied by a producing population, it might in that case be 
remunerative to have a line of railway constructed entirely 
within the British territory that would have for its object the 
connection of Canada with our new colonies on the Pacific 
coast; but this would justly rank as a great national enter- 
prise,, in value much beyond the more western extension of 
our Canadian provinces. 

From the large and flourishing acricnltural settlement -of 



of the Central Part of British North America. 267 

whites and half-breeda at Hed Itiver, the popnistion of which 
is now about 8000 souIb, such a lino of railway might pass 
westward through the "Fertile Belt" without encountering any 
Berioua engiueering difficulties, It has been ft«quently stated 
that in the Prairie country nothing would be required but 
,he mere laying of the rails; but this is a total misconception 
of the physical features of the region. The prairies are very 
rarely level, except over small areas. They have undulations 
that often swell to the height of several hundred feet, or for 
miles the traveller winds among abrupt conical eminences ; 
and it ia only the general absence of timber, and the sameness 
of the scenery, that deceive the eye, and give the appear- 
ance of flatness. Moreover, throughout the greater part of 
the Prairie country, not only all the large rivers, but even 
small and insignificant streams, flow in valleys, with steep 
sides, deeply depressed below the general level ; and these 
valleys would require the construction of bridges, and often 
in districts far distant from a supply of any proper building 
materials. Nevertheless, I believe I can safely state, that in 
proportion to the extent of mileage, small engineering expenses 
would be incurred until the Rocky Mountains are reached. 

"We now know that this chain does not present any bar to 
the construction of a railway, as there are several passes which 
will admit of easy gradients through valleys so wide as to afford 
great variety in the choice of ground for locating the line. 

The mountains proper are not more than 50 to 60 miles 
broad in the latitude that would be most probably chosen for 
the line of route, namely between 50° and 52°, when, on cross- 
ing them to the west, the gold-bearing valleys of British 
Columbia are reached. Indeed, within the last few weeks I 
have- received letters from the iSaskatchewan stating that gold 
has been discovered in the bed of that river at the Kocky 
Mountain House, which ia 40 miles to the east of the moun- 
tains, and quite in the plain country. Two hundred miles 
further down that river I have seen a few specimens of gold 
washed out, but I doubt much if it will ever be worked with 
profit on the east side of the Rocky MountaLns within the 
British territories, as there is no trace on that side of the axis 
of the ancient rocks from which it muat have been derived. 
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In the nigged countr; that lies between the Hock; Moun- 
tains and the Pacific coast, I bave no doubt that all the Tal- 
leya are filled with rich auriferous deposits, and every few 
months accounts arrive of "diggings" discoTcred in fresh 
localities. The most recent of them was in a letter from Lieut. 
Wilson, who is attached to the Commission at present en- 
gaged in surveying the boundary line from the Pacific coast 
to the mountains, and who mentions that a rush has taken 
place to a point on the Kootani River. 

In carrying a line of railway through this region of British 
Columbia, the difficulties to be overcome by the engineer are 
very great. The surface of the country is broken by low 
mountain chuns that run parallel with the coast, and the nar- 
row valleys by which the rivers break through these are rugged 
in the extreme, but to develope the mineral wealth of this 
country will in any case require the construction of roads, and 
would afford more inducement to the laying out of money oh 
this than on any other part of the route. 

The rush of diners into the new country will ensure for it 
an active though temporary settlement; bat those mineral 
products wliich it possesses, and which can only be reached by 
steady energy and the employment of capital, will retain a 
considerable permanent population, and give that solidity of 
wealth which alone would warrant the construction of a line of 
railway through a difficult and otherwise unproductive country. 
Throughout the Saskatchewan country there are deposits of 
coal, which, although not to be compared in quality with that . 
we are famiiiar with in this country, yet are rf" considerable 
value. Coal of a similar geological formation, but of some- 
what better quality, also occurs on Yancouver''s Island and 
the opposite mainland, near the mouth of Fraser River ; and 
at the former locality it is worked, and finds a market as 
ordinary fuel, for the manufacture of gas, and, above all in im- 
portance to us, fw the supply of our steam navy. It answers 
well for the generation of steam ; and the occurrence of this coal 
on Vancouver's Island, which possesses magnificent harbour- 
age, renders that colony a valuable link in a chain of com- 
munication with China and the East Indies, by way of a 
route across the North American continent. 
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On Some Modifying Elements affecting the Ethnic Signifi- 
cance of Peculiar Forms of the Human Skull. By DanIEL 
"Wilson, LL.D., Professor of History and English Litera- 
ture, University College, Toronto. 

The antiquity and wide geographical diffusion of the prac- 
tice of cranial deformation on the American continent have 
tended in some degree to divert the attention of craniologiats 
from causes, some at least of the operations of which have 
been long recognised in other departmenta of natural history. 
The palaeontologist is familiar with the occurrence of skulls 
distorted or completely flattened, and even with solid bones 
aud shells greatly changed in form by compression. It was ' 
due to such compression transforming the skull of a fossil 
batrachian into some rude resemblance of the human cranium, 
that the famous Cryptobranchus Scheucftzeri, found in a 
quarry at CEuingen in 1725, was announced to the world in 
M. Scheuchzer's "Homo Diluvii Testis et Theoscopos," as 
iho remains of one of the sinful antediluvians who perished in 
the Noahic deluge ! In some of such examples, the palseon- 
tologist looks in reality only on the cast of the ancient bone 
or shell, compressed, along with its matrix, probably at a date 
long subsequent to its original deposition. But in the fol- 
lowing examples of similar changes affecting the human skull, 
it will be seen that the distortion by which the crania now 
referred to have acquired their abnormal shapes must have 
taken place at no long period subsequent to inhumation, 
while the animal matter still remained in such abundance as 
to preserve the flexibility of the bones ; and even in some 
cases, when the soft tissues still existed, to resist the fracture 
consequent on the pressure of the superimposed weight of 
earth or stone. 

In the Museum of the University of Toronto, a female 
skull is now preserved, recovered in 1859 from an ancient 
Indian cemetery on the Georgian Bay. It is marked by con- 
siderable prolongation of the occiput, and is essentially a 
dolichocephalic cranium ; but the natural excess in the longi- 
tudinal diameter baa been exaggerated by great lateral com- 
pression, under which the left parietal and temporal hooes, 
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after being depreased and flattened, hare at length partially 
yielded at the squamous suture. The head appears to have 
Iain on the left side, and to have been subjected to slow con- 
tinuous pressure, which modified the contour of the lower side 
before the bones gave way at the suture. The measurements 
of this skull are : — 

Longitadinal diameter, , . 7.40 

Parietal diameter, .... 4.95 

Fmntal diameter, .... 4.10 

Vertical diameter, .... 6.35 

Intermastoid arch, .... 13.30 

Occipito-frontal arch, .... 14.00 

Horizontal eircumfereDce, . . . 20.00 

In an interesting paper on " Aboriginal Antiquities recently 
discovered in the Island of Montreal," published by Dr 
Dawson in the " Canadian Naturalist," he has given a de- 
scription of one female and two male skulls, found along with 
many human bones, at the base of the Montreal Mountain, 
on a site which he identifies, with much probability, as that of 
the ancient Hochelaga, an Indian village visited by Cartier 
in 1535, and which he assigns on less satisfactory evidence 
to an Algonquin tribe. Since the publication of that paper, 
my attention has been directed by Dr Dawson to two other 
ekuUs, a male and female, discovered on the same spot, both 
of which are now in the Museum of M'Gill College, Montreal. 
One of these furnishes a still more striking example of a 
cranium, greatly altered from its original shape subsequent 
to interment. It is tbe skull of a man about forty years of 
age, approximating to the common proportions of the Iroquois 
and Algonquin cranium, bnt with very marked lateral dis- 
tortion,' accompanied with flattening on the left and bulging 
out on the right side. There is also an abnormal configura- 
tion of the occiput, suggestive at first'sightof the effects pro- 
duced by the familiar native process of artificial malformation. 
This tends to add, in no slight degree, to the interest which 
attaches to. the investigation of snch illustrations of abnormal 
craniology, as the occurrence of well-established examples of 
posthumous deformation among crania, purposely modified by 
artificial means, exhibits in a striking manner the peculiar 
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difficulties mhioh complicate the investigations of the d&- 
turalisti when dealing with man. The evidence which places 
beyond doubt the posthumoua origin of the distortion in this 
Hochelaga skull is of the same' nature as that which has 
already been accepted in relation to an example recovered 
from an Anglo-Saxon cemetery at Stone, in Buckingham- 
shire. The forehead is flattened and greatly depressed on 
the right side, and this recedes so far, owing to the distortion 
of the whole craninm, that the right externaj angular process 
of the frontal bone is nearly an inch behind that of the left 
side. The skull recedes proportionally on the same side 
throughout, with considerable lateral development at the 
parietal protuberance, and irregular posterior projection on 
the right side of the occiput. The right superior maxillary 
and malar bones are detached from the calvarlum, but the 
nasal bones and the left maxillary remain in eitu, exhibiting 
in the former evidence of the well-developed and prominent 
nose characteristic of Indian physiognomy. The bones of the 
calvarlum, with one slight exception, have retained their co- 
herence, notwithstanding the great distortion to which it has 
been subjected, though in this example ossification has not 
begun at any of the sutures.- The exception referred to is in 
the left temporal bone, which is so far partially displaced as 
to have detached the upper edge of the squamous suture. 
Part also of the base of the skull is wanting. 

The posthumous origin of the distortion of this skull is 
proved beyond dispute on replacing the condyles of the lower 
jaW in apposition with the glenoid cavities, when it Is found 
that, instead of the front teeth meeting the corresponding 
ones of the upper maxillary, the lower right and left incis- 
Bors both impinge on the first right canine tooth, and the re- 
maining teeth are thereby so displaced from their normal 
relation to those of the upper jaw, as to preclude the possi- 
bility of their answering the purpose of mastication — which 
their worn condition proves them to have done, — had they 
occupied the same relative position during life- 

The extreme distortion which this skull has undergone is 
still more apparent when looking on it at its base. The bone 
has been fractured, and portions of it have become detached 
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under the preBsore, nhile the mastoid processes are twisted 
obliquely, so that the left one is upward of an inch in advance 
of the right. " ' 

The circumstances under which this Indian skull was found ^ 
tend to throw some light on the probable process by which its 
posthumous malformation was affected. It was covered by 
little more than two feet of soil, the pressure of which was 
in itself insufficient to have occasioned the change of form. 
The skull, moreover, was entirely filled with the fine sand 
in which it was embedded. If, therefore, we conceive of the 
body lying interred under this slight covering of soil until 
all the tissues and brain had disappeared, and the in61tra- 
tion of fine sand had filled up the hollow brain-case ; and 
then, while the bones were still replete with animal matter, 
and softened by being filled with moist sand and embedded 
in the same, if some considerable additional pressure, such 
as the erection of a heavy shnicture, or the sudden accumu- 
lation of any weighty mass, took place over the grave, the 
internal sand would present sufficient resistance to the su- 
perincumbent weight applied by nearly equal pressure on all 
sides, to prevent the crushing of the skull or the disruption 
of the bones, while these would readily yield to compres- 
sion of the mass as a whole. The skull would thereby be 
subjected to a process in some degree analogous to that by 
which the abnormal developments of the Flathead crania are 
effected during infancy, involving, as it does, great relative 
displacement of the cerebral mass, but little or no diminution 
of the internal capacity. The discovery of numerous traces of 
domestic pottery, pipes, stone implements, and weapons, in the 
same locality, furniBhea abundant proof that it was the site of 
the Indian village as well as the cemetery, and thereby de- 
monstrates the probability of the erection of such a structure, 
or the accumulation of some ponderous mass over, the gt&ve, 
at a period so near to that of the original interment as would 
abundantly suffice to produce the change of form described. 
To some such causes similar examples of posthumous cranial 
malformation must be ascribed ; as they are so entirely excep- 
tional as to preclude the idea of their resulting from the mere 
pressure of the ordinary superincumbent mass of earth. 
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Another skull found in the same ancient Indian cemetery, 
apparently that of a female, and now in the collection of M. 
Guilbauit, of Montreal, has also the appearance of having 
been modified in form by artificial means, whether posthu- 
mona or otherwise. The superciliary ridges are prominent, 
the frontal bone i8 receding, but conyex, and the occipital 
bone has considerable posterior projection, which is rendered 
the more prominent by a general flattening of the coronal 
region, and a very marked dei^ession immediately over the 
lambdoidal suture, probably the result of unequal posthumous 
compression. The abnormal conformation of this skull is 
shown in the proportions of the intermaatoid arch, which mea- 
BurcB only 11'75, while the normal mean, so far as ascertained 
by me from measurements of thirty-three examples of Algon- 
quin crania, is 14'34, and of thirty-six examples of Huron 
crania is 14-70. 

The great importance now justly ■attached to the form and 
relative proportions of the human skull, as elements of olassi- 
fication in physical ethnology, confers a new significance on 
all estemal forces affecting its normal ethnic condition. In- 
fluences artiflcially superinduced upon those conditions which, 
in relation to 4II other animals, would be regarded as their 
natural state, tend greatly to complicate that novel depart- 
ment of Natural History which deals with man as its pecu- 
liar subject; and In no respect is this more apparent than in 
the form of the human head, It is man's normal condition to 
be subjected to many artificial influences ; and this fact must 
never be lost sight of by the ethnologist. In the rudest stage 
of savage life, which is sometimes, on very qnestlonable 
grounds, characterised as a state of nature, man clothes and 
houses himself, makes and uses weapons and tools, and sub- 
jects his infant offspring to many influences dependent upon 
hereditary custom, taste, or superstitious obligations. All 
those tend to leave permanent results stamped on the indivi- 
dual, and, when universally practised, confer on the tribe cr 
nation some artificial ethnological characteristics which are 
nevertheless as essentially foreign to any distinctive innate 
peculiarity as tatooing, circumcision, or other similar operation 
admitting of universal application. The naturalist has to deal 
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with nothing analogons to this among the most ingenious and 
conatrnctive of the lower animals. 

Diverse physical characteristics have been noted among the 
varioQB tribes of mankind, but concurrent opinion points to 
the head and face as embodying the most discriminating tests 
of ethnic variety. Yet these are the very features most 
affected by artificial appliances. Tatooing, nose, lip, and ear 
piercing; filing, staining, and extracting the teeth; staining 
the eyelids, shaving and plucking the head and beard, all 
effect important changes on the physiognomy. Nor is the 
head more constant in its proportions. Undesignedly and 
with deliberate purpose alike, artificial means tend to modify 
the shape of the human skull, and so to introduce elements of 
confusion and error into any system of classification based on 
cranial conformation, in which such sources of change are 
overlooked. In one respect, however, the American ethnolo- 
gist might seem to incur little risk of such oversight. The 
barbarous custom of giving artificial forms to the skull is 
practised as sedulously at the present day among the Flat- 
head tribes of the Pacific, as by the Peruvians before the con- 
quest of Pizarro, or on the shores of the Euxine among the 
Scythian Macrocephali in the days of Hippocrates. The 
effects resulting from this practice have accordingly assumed 
a prominent place among the phenomena specially distinctive 
of American ethnology. But, on this very account, eucli arti- 
ficial cranial distortion, especially among ancient and modem 
. American tribes, now receives so much attention from the 
craniologist, that we are apt not only to forget how entirely 
this barbarous practice had been lost sight of until the recent 
revival of the subject, aa one necessarily involved in deter- 
Diining the true significance of generic forms of the human 
head in the deductions of physical ethnology ; but also to 
ignore all other causes tending to produce corresponding 
results. 

The possibility of artificial modifications of the form of the 
human skutl, after having been denied by Sabatier, Camper, 
and Artaud, was reasserted in strong terms by Blumenbach, 
when describing a flattened Charib skull brought from the 
island of St Vincents. Nevertheless opinions oscillated with 
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rarying nncertaiut; on this disputed qaeetion ; and evea aflar 
th« publication of Dr Morton's " Crania Americana" had fur- 
nished a complete history of the practice, and abundant illus- 
trations of its results, the artificial origin of such cranial 
malformation was still denied by eminent anatomists and 
physiologists. The celebrated anatomist, Tiedemann, after 
carefut inspection of the distorted skulls brought by Mr Pent- 
land from the ancient sepulchres of Tittcaca in Peru, still 
maintained that their singular forms were entirely due to 
natural causes ; and this idea appeared to receive remark- 
able confirmation from opinions published by Dr Techudi, 
after personal examination of numerous skulls and mummies 
exhumed during his travels in Peru. Without denying that 
some of the peculiarities of cranial conformation frequently 
observed in skulls found in ancient Peruvian graves are the 
result of artificial deformation, purposely euperinduced by 
bandaging and mechanical pressure daring infancy, Dr 
Tschudi maintuns that diverse natural forms of skull per- 
tain to different ancient races of Peru, and especially that 
one peculiar and extremely elongated form of head is a natu- 
ral Peravian characteristic ; in confirmation of this he not only 
refers to mommies of children of less than a year old, belong- 
ing to the tribe of Aymaraes, exhibiting the dolicocephalio 
proportions observed in adult skulls, but the very same spe- 
cialities which he had noted in adult crania of the Hnancas 
came under his observation in more than one mummied foetus, 
which could not have been subjected to any artificial appa- 
ratus for the purpose of modifying the cranial configuration. 
In proof of this, he makes special reference to a fcetus in his 
possession found enclosed in the womb of a mummy discovered 
in 1841, in a cave at Huichay, two leagues from Tarma, in ' 
Peru. Professor D'Outrepont, an experienced obstetrician, 
determined the age of the foetus at about seven months ; and 
Dr Tschudi refers to his illustrative drawing of it as afford- 
ing interesting and conclusive proof, in opposition to opinions 
advanced by the advocates of mechanical pressure as the sole 
cause of the remarkable cranial forms recovered from Peru- 
vian sepulchres. Similar proofs are also stated by him to be 
furnished by another mommy, preserved under the direction 
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of Don M&Tiano Edward de Ili7ero, in the National MuBenm 
at lama. The beads exhibit a flattened, receding forehead, 
and a remarkable posterior elongation ; and these character- 
istiGs are no less markedly noticeable in another example, 
from the same Lima collection, figured hj Dr Tschudi in his 
'* Antiguedades Peruanas," of a mummied child of the Opas 
Indians. Its form, as shown both id profile and vertical view, 
is only comparable to the moat depressed Bkulls of the Chinouk 
Indians ; while in the vertical or front view, it is seen to be 
exceedingly nnsymmetrical. The right side is considerably 
in excess c^ the left, as is frequently the case in the elongated 
eknlls of the Flatbeade of Oregon and British Columbia ; and 
to those familiar with the irregular development of artificially 
compressed heads, the idea of mechanical pressure is at once 
suggested as the cause of some of the peculiar cranial charac- 
teriatics of this Lima mummy. 

There is conclusive evidence, I conceive, to prove that there 
were essentially distinct dolichocephalic and brachycephalic 
tribes amongthe ancient Peruvians ; and that a markedly elon- 
gated head was common, apart from any artificial anterior de- 
pression and abnormal elongation to which it was frequently 
subjected. This question has been discussed, with varying re- 
sults, in more than one of Dr Morton's papers, though latterly 
he appears to have rejected the idea of two or more distinct 
cranial types, in favour of his theoretical unity of the Ameri- 
can race. I have been confirmed in the belief in the exist- 
ence of such essentially diverse South American cranial typea 
after examining numerous Peruvian crania, including those 
of the Morton Collection, along with later additions, in the 
cabinet of the Academy of Natural Sciences at Philadelphia ; 
and especially from recent careful study of a collection of 
Pentvian mammies and skulls, including both normal and 
compressed dolichocephalic crania, brought from ancient ceme- 
teries of South America, by Mr John H. Blake, and now pre* 
served in his collection at Boston, along with other interesting 
illustrations of the ancient arts and customs of the Peruvians. 
This primary distinction in the forms of Peruvian crania, 
apart from the changes wrought on them by artificial means, 
must be borne in remembrutce while eetimating the bearings 
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of sucli evidence ae ttat adduced by Dr Tschudi from the Opaa 
Indian mummy ; foraasuredlj no conceivable amount of change 
in the progreBS from infancy to maturity could convert the 
elongated bead figured in Rirero and Tschudi's Atlas into 
the bracbycephalic cranium frequently pertaining to the 
ancient Peruvian adult. But while evidence derived from 
various Bonrces tends to confirm the opinion that at least two* 
ifnot three, esBentially distinct forms of bead prevailed among . 
the ancient Peruvians, the evidence produced by Dr Tschudi 
fails to prove that the examples referred to by him ought to 
be accepted as illustrations of a normal cranial type. 

In this as in so many other departments of Ethnology, the 
naturalist cannot be too frequently reminded that the most 
primitive condition of man's savage life is an artifi^cial one 
when compared with that of any of the lower animals. With 
man alone the osteologist finds his investigations complica,ted 
by altered forms produced by artificial means ; and under this 
head muet be included the accidental and undesigned,, as well 
aa the purposely superinduced changes effected on the human 
frame, and especially on the skull ; while to causes tbua bperr 
ating to modify or counteract the normal vital functions, have 
to be added others, illustrated by the examples produced above, 
and clearly traceable to a posthumous origin. 

The intta-nterine position of the Haicbay Gave foetus fur- 
nishes indisputable proof that its peculiar cranial development 
is not due to artr-if by this is understood the application of 
mechanical. pressure with an express view to the production 
of such configuration ; biit this by no means exhausts the pos- 
sible sources of abnormal modification. It may be' the unde- 
signed result of mechanical pressure inevitable in the process 
of desiccation, accompanied as it invariably was, in the case of 
Peruvian mummies, with the forcing of the body into a crouch- 
ing position, in which the legs were compressed upon the ab- 
domen, and the arms folded across the chest. The naturalist 
who aims at applying Uie deductions o£ physical ethnology 
to the determination of ethnic classification, cannot content 
himself with accepting such oBteological evidence as presents 
itself to him, in the nncfuestioolng spirit which may be per- 
missible iu other branches of natural history. The most an- 
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tliropoid of the inferior animals has not as yet been affirmed 
to cradle, bandage, or- clothe its jovaig ; or to mnrnmify or 
inter its dead. With rare exceptions, therefore, the compara- 
tive uiatomist finds their skeletons in a anifomi normal con- 
dition, and is justified in assi^ing a specific classifioatioa to 
distinctive cranial forms. Bnt it ia otherwise with the natu- 
ralist when he has man as the object of his stady. Every 
Boheme by which the ethnologist aims at syBtematising ethnic 
variations of cranial configoration, im|dies the recognition of 
national diversitiea in the form and proportions of the hiunao 
head ; bat before attempting to determine their classification 
and' significance, it is important to eliminate the various ele- 
ments of extrinsic change. These, then, may be stated as 
follows : — 

I. Undesigned changes of form superindaced in infancy by 
bandaging or other custom of head-dress ; by the form of 
pillow or cradle-board ; and by persistent adherence to any 
unvarying position in suckling and nursing. 

II. Artificial deformation undesignedly resaUing from the 
babitnal carrying of burdens on the head, or by means of 
straps or bandages pressing on any part of the skull, when 
such is continned from early youth. 

III. Artificial configoration designedly resulting from the 
application of mechanical pressure in infancy. 

IT. Deformation resulting from posthumous compression, 
or. any mechanical force brought into operation after death. 

The first of those four classes has hitherte been overlooked, 
I believe ; yet several remarkable instances have come under 
my own observation ; and especially two examples of strikingly 
unsymmetrical heads, which appear to be clearly traceable to 
the fact that in both cases the mother was only able to snckle 
at one breast, and henoe the infant skull, while still in a soft 
and pliant condition, was constantly subjected to lateral com- 
pression only on one side. Even the persistent habit of carry- 
ing and laying to sleep on the same «de may permanealJy 
afiect the form of the infant head. 

In relation to the second class, my observations have been 
directed to the heads of Scottish fishwives and porters, and to 
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Indian equaws, all of whom carry Bearj burdena by meins of 
a strap orer the bead or across the forehead, and to Edinbnrgb 
bakeni, wbo carry their bread-boards on th« crown of the 
head. Bat it seems doubtful if the form of the ekull is «Ter 
in any material degree affected, unless pressure is applied in 
very early life. 

The third cause of artifirial configuration is now universally 
recognised, though it is possible that^ in referring to tlie 
mnmmy of the Opas child preserved in the national collection 
at Lima, I^ Tschudi ignores results produced even by this 
familiar source of cranial deformation \ for the unsymmetrical 
form of the head figured by him is strongly euggeative of 
mechanical pressure, whether designedly or undesignedly 
applied during life, or arising solely from the rude processes 
of mummification. But, where the more general custom of in- 
liumatioD prevails, another source of undesigned and posthu- 
mous compression comes into play, some results of which find 
striking illustration in the Indian skulls described above. To 
this neglected element of error in the ethnic value of cranift.1 
forms, attention was first directed by Dr Thumham, in describ- 
ing the skull of a man about sixty years of age, fonnd, in 1850, 
at the village of Stone, near Aylesbury, Buckinghamshire, 
along with an iron spearhead and knife, the umbo of a' shield, 
and other relics, clearly recognisable as of the common forms 
and characters pertaining to Anglo-Saxon pagan sepulture. 
This skull attracted attention from features of an unusual and 
striking character. It is marked by distortion, not only involv- 
ing the most unsymmetrical deformity, — the whole right side of 
the skull having been thrust forward, and the left side propor- 
tionally thrown back, with great lateral protrusion of the 
right temporal and parietal bones,— r-but the articulating sur- 
face of the right temporal hone has been forced so much in 
advance of the left side as to render it no longer possible to 
replace the lower jaw, which retains its normal form. The 
remarkable distortion which this skull has undergone without 
the displacement or fracture of the bones of the calvarium, led 
at first to considerable difference of opinion as to the causes 
to which such singular malformation ought to he ascribed. 
Bat the inrpossihility of the essential vital functions of the 
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jaws having been performed if the temporal bones had existed 
during life in the same unconformable relation to the lower 
jaw, left no room to doubt that the distortion had been pro- 
duced subsequent to inhumation. Mr J. B. Davis has accord- 
ingly devoted special consideration to the general subject of 
" posthumous distortion," when treating, in the " Crania Bri- 
tannioa," of varioVis sources of abnormal cranial conformation; 
and refers to it as " another and distinct mode which will in 
future he required to be taken into consideration in all inves- 
tigatiobs having reference to deformed crania." At the same 
time Mr Davis accumulates additional evidence in confirma- 
tion of the opinion that the artificial distortion of the human 
head is by no means limited to the savage tribes of the New 
World ; and discusses not only its practice among the ancient 
Macrocephali, including the received theory of Hippocrates 
that such artificial forms may be at length perpetuated by 
natural generation, but also " the extraordinary fact, that the 
practice of distorting the skull in infancy is not yet extinct 
even in Europe." To this curious inquiry the attention of 
some of the distinguished physiologists and anatomists of 
France has been directed ; and the result of the combined 
observations of MM. Foville and Gosse, along with those of 
M. Lunier, is to satisfy them that in different departments of 
France the practice of applying constricting coverings and 
bandages to the heads of infants stitl prevails ; and that cer- 
tain diversities of cranial configuration in some of the pro- 
vinces, and especially in Normandy, Gascony, Limousin, and 
Brittany, are traceable to prevalent modes of infantile bead- 
dress. It detracts considerably from the force of such con- 
clusions, that the most remarkable examples produced by Dr 
"'^— ille are derived from inmates of lunatic asylums; whereas 
result of numerous independent observations on the Flat- 
l tribes of the Pacific tends to prove, that whatever may 
be increase of mortality in Infancy produced by the bar- 
ms practice of cranial deformation, the adults exhibit no 
tal inferiority to other Indians. On the contrary, they 
objects of dread to the neighbouring tribes, among whom 
uch practice prevails, enslaving them, and retaining them 
legrading servitude, while they rigorously exclude their 

Dcillizedoy Google 



Ethnic Significance of the Human ShiU. 281 

slavea from the privilege of distorting the heads of their off- 
spring, so that the normal head is vith them the badge of 
servile inferiority. Mr Davis has figured a distorted b^uU of 
an aged French woman in his collection, believed to have been 
the inmate of a lunatic asylum in one of the Southern Depart- 
ments of France. It is produced in illustration of the most 
usual variety of deformation, denominated by MM. Foville 
and GoBse the ttte annulaire ; but though of somewhat 
brachycephalic proportions, there is nothing in the profile view, 
which is the only one given, calculated to suggest the idea of 
abnormal configuration. 

From the various aspects which this craniological depart- 
ment of physical ethnology thus discloses to the inquirer, it 
becomes obvious that it is a greatly less simple element of 
classification than was assumed to be the case by Hetziua, 
Morton, or any of the earlier investigators of national forms of 
the human skulL To the braohycephalio and dolichocephalic 
types of Retziue have now been added the kumbecepkalic, the 
platycephalic, and the acrocephalic ; and to the disturbing 
element of designed artificial compression, it is apparent we 
have also to add that of posthumous distortion as another 
source of change, affecting alike the mature adult, even when 
old age has solidified the calvarium into an osseous chamber, 
from which nearly every suture has disappeared, and the im- 
mature foetus, in which adhesion of the plates of the skull has 
scarcely begun. When more general attention has been di- 
rected to this element of abnormal cranial development, addi- 
tional illustrative examples will no doubt be observed by crani- 
ologists ; and the circumstances under which they are found 
will help to throw further light on the peculiar combination 
of causes tending to produce such results. 



On some Phenomena connected with the Drifts of the Severn, 
Avon, W^e,andUsh. BytheEev.W. S. SyMOKDS,F.G.S., 
Rector of Pendock, Worcestershire.* 

Last February I delivered an address, at the request of Sir 
Charles Hastings and the Council, before the Natural History 
* Rend *t the meeting of the Britlih AsBociatlan at ItuicheBter, Sept. 18G1. 
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Society of Worceater, " On the <3eology of the Railway.frofn 
Worcester to Hereford," and this addrees waa afterwards 
publiahed in the Edin. New Phil. Journal for April. Since 
the pnblicatioB of my paper, I have enjoyed the opportunity 
of accompanying BIr Freatwich, a well known and distin- 
guished authority on the tertiary uad post-pliocene depoaita, 
to several of the moat important localities for studying the 
drift phenomena in the Vale of Worceater ; and I am now 
convinced that, in common with aereral other geologists, 
I have committed a serious error in my correlation of 
one of the moat important of our drift depoaita. I hare 
also examined carefully, within the laat few weeka, the 
drifta of the Wye and Uak, which appear to me to fnntiah 
some important problems for the investigation of the geo- 
logist. 

AUitvicU Depogita. — The first point we remark is the great 
difi^rence which at preaent obtaina in the depoaition of silt and 
alluvium by such rivera aa the Severn and Avon, compared 
with swift-SowiDg atreams like the Wye and Usk, which have 
a fall of as much aa 2^ feet in, a mile along their general 
course. la some localities, the Wye has shifted its course, 
filled up its former channel, and cut out a new bed, within 
the memory of man. Mr Charles Richardson, C.E., in his 
. contribution to the Edinburgh New Phil. Journal, entitled 
" Chronological Remarks on the River Wye,"* mentions an 
instance of the shifting of the course of the Wye, as proved 
by an old map, which gives the position of the celebrated 
Roas Oak, now known as the Burnt Oak, and the river as it 
flowed a century and a-half ago. A broad surface of meadow 
land now sweeps where the Wye then flowed, and the river 
now runs some 70 or 80 yards from the former bank on 
which that old oak stood. Indeed, many of the old inhabitants 
of Rosa lately assured me that the channel of the River Wye, 
near the town, haa been very much changed since their own 
remembrance. This, however, is not the case with respect to 
the smoothly- flowing Severn and sluggieh Avon to anything 
like the same extent; for a Roman funeral um,-containingthe 
ashes of the dead, has been found buried on the river banks, 

• Bdln. Hew Phil. Journal, July 1867. 
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near the Haw Bridge, between Tewkesbury and Gloaceater. 
The urn was open at t^e top, and the aahes must have been 
washed out had the urn been drifted ; beaides, I am asaured 
bj Mr Strickland o£ Apperley Court, who posBesses this relic, 
that the urn was found perfectly vtpright, and had evidently 
been buried where it stood. Deerhurst Church, a little higher 
np, is known alao to have been of Anglo-Saxon date, and 
atood in Saxon times much in the same position with respect 
to the Severn as at present. I therefore believe that the 
River Severn flows in much the same channel, between Wor- 
cester and Gloucester, as in the days of the Bomana. 

The point, however, to which I would direct attention is 
this, that all these rivers may alter tbeii course and destroy 
and re-form their alluvia over and over again, for age after 
age, without in the slightest degree changing their courses, 
save as regards the level alluvial land. The results arrived 
at by Mr Richardson, from mathematical and arithmetical 
calculations, are^ that the Wye has flowed between its 
boundary of the Old Bed rocks of the Eosb district for more 
than eleven millions of years. I do not pretend here to enter 
into the . elaborate calculations on which Mr Bichardson has 
come to this determination, but I must say that I have been 
lately very much impressed with the evidence of antiquity 
furnished by the alluvial deposits of our rivers of Worcester- 
ahire, Herefordshire, and Monmouthshire, and I do not see 
how we can deal with them in any way without allowing 
enormous periods of time. 

The Lake Perwd. — It is well known that there was a time, 
antecedent to the present configuration of land and river sur- 
face, when the Severn, Avon, and Wye flowed, as the Hiver 
Shannon does now, through a chain of lakes of various sizes, 
and which- lakes are now silted up and form the celebrated 
" holms" or river meadows. I inferred that the relics of the 
great quadrupeds found so abundantly on the banks of the 
Avony at Bricklehampton, and Cropthorne, and at Kempsey, 
and other localities on the Severn, were disinterred from banks 
of mud, silt, and gravel, which were formed on the thores of 
the ancient lakes« It is here that I would correct the in- 
ferences that might be drawn from my correlation of these 
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drifla, wbich contain the remsins of tbe hippopotainns, rhi- 
noceroB, elephant, care hyena, and extinct oxen and deer, 
with the deposits of the Lake epoch. The; belong to a 
dUUnet epoch, and offer a distinct history. Since I had the 
pleasure of seeing Mr Frestwioh, I have examined all the 
evidence I could collect respecting the relics foond in these 
old lake silts, bat I cannot obtain one irell-anthenticated 
specimen of the bones of the extinct mammalia from the la- 
custrine silts, excepting the horns of Bos longifrons. We 
have many bones of existing animals, such as deer, sheep, and 
ox, from the lacustrine drifts, in Worcester Museum. During 
the cutting of the Tewkesbury Docks, tbe engineer, Mr Alfred 
Leader Williams, found a fine antler of red deer covered by 
upwards of 37 feet of lacustrine silt and alluvium. A jar of 
ancient pottery, which I believed to be Boman, but which I 
now think mast be more ancient still, was also found by Mr 
Williams at tbe depth of thirty feet.* It was lying in a black 
silt, which also contained nnts and pieces of wood, and below 
which, at a depth of ten feet, was a bed of gravel. I also 
believe that the human skeleton, which was disinterred at the 
depth of sixteen feet when the foundations of the BeSbrd 
Bridge on the Avon, between Tewkesbury and Worcester, 
were laid, belongs to the Lake period. I do not see how we 
are to avoid the conclusion that man lived in the Lake period 
in Worcestershire. 

Mr Prestwich has convinced me that certain drifts and 
gravel beds above the Avon, Severn, and other rivers, which 
he designates as " low level drifts," are altogether antecedent 
to, and independent of, the detritus which fills up the beds of 
the former lakes. They belong to a distinct epoch, and re- 
present an entirely difi'erent water snrface- Instead of dip- 
ping under or into the lacustrine deposits, in many localities 
they dip away from the old lake silts and are slightly up- 
heaved. They are, in fact, the relics of broad, and probably 
rapid rivers, of which the former channel most have been 
30 or 40 feet above the level of the silted-up lakes. 

The period of the " low-level drift" was then anterior to that 
of the Lake epoch in this part of England ; and it is in these 

* Thii ju U in the po«eiBion of Sir ChirUi IijcU. 
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beds that the explorer £nd9 such uumeroaa relics of the extinct 
mamnialia. It is ia these beds, or in their equivalents, that 
M. Boucher de Perthes, Sir C. Lyell, Mr Prestwich, and many 
other geologists, have detected flint implements of human 
manufacture associated with the relics of the great mammals, 
nov extinct on the continent of Europe ; and It is from the 
study of the physical geology of these drifts that the best 
authorities in the world have been led to infer the very ancient 
creation of the human race. These beds are well developed 
near the Avon at Bricklehampton, and Cropthorn^, at Upton 
on Severn, and near the Oxeye gate, about a mile from Tewkes- 
bury, on the Ledbury high road. Near Worcester, they may 
be seen in various localities ranging above the margins of the 
former lakes, I find these drifts also well dereloped on the 
banks of the Wye near Hereford, and on the road to Hay. 
At Brecon, I found a most interesting old river margin of well 
stratified sand with rolled pebbles, on the slope of a hill, and 
at a height of 50 or 60 feet above the river Usk. The locality 
is Heolh'ir, or the long Lane, a little way south of Llanfaes. 
The sand is now being quarried for the building of the new 
college ; and my friend, the Rev. Reece Price, who conducted 
me to the spot, has prpmised to give every attention to mam- 
malian remains or flint implements, if haply they should be 
found. 

. High-Level Drift. — I would finally call attention to certain 
gravels and drifts which are found at a much higher level 
above the river courses than the drifts just alluded to. These 
gravel beds cap the summits of very considerable hills in the 
vale of Worcester. They occur on Tunnel Hill at Upton on 
Severn, on the summit of Corsewood Hill, on Ryal Hill, and 
at Elmore near Gloucester. They are found along the flanks 
of the Malverns, where they have yielded the remains of 
Elephas antiguue, and Rhinoceros tichorinus, animals that 
lived during the glacial period, and are therefore properly 
associated with the northern drift. This drift was deposited, 
no doubt when the contour of Worcestershire and Gloucester- 
shire was very different from that now presented to our view, 
and when the salt waves rolled over a sea strait, which reached 
■ from Malvern to the Ootteswoldes, the old Malvern Straits of 
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of oar diBtingniehed President, Sir R. Marcliisoii. I may here 
obserre, also, that & fine molar tooth of Elephaa anti^u* has 
lately been foond, by Henry Brooks, among the gravel which 
overlies the great masses of angular blocks heaped ag^nst the 
side of a hill, known as Clincher's Mill Wood near Ledbary. 
This angular debris I pointed oat to Mr Prestwich, who agrees 
with me in attributing its deposition to the effect of coast ice 
drifting, during the glacial period, down one of the ancient 
Malvern bays. 

I have also observed the high-level drift at several points in 
Herefordshire, the principal of which is an excellent section, 
near the Kite's Nest, on the Hay road, about four miles vest 
of Hereford. There are many other subjects and localities, 
to which I would allude, but I have already trespassed upon 
your time, and sufficient has, I trust, been said, to correct the 
error I committed. 

EEVIEWS AND NOTICES OF BOOKS. 

The Forests and Gardens of South. India. By Hugh Cleg- 
horn, M.D.,F.Ii.S., Conservator of Forests, Madras Pre- 
sidency. London: W. H.Allen 4 Co., 1861. Pp.412,12mo. 

The conservancy and management of forests isa subject of great 
importance, not merely in. reference to the supply of useful and 
valuable timber, but also as regards the climate of a country. 
The cultivation of good timber trees, which may be used in the 
construction of houses and ships, and for railway sleepers, demands 
the serious attention of all natioUB ; and in countries where coal 
is wanting or deficient, the acquisition of wood for fuel is one of 
the necessaries of life. In many countries there has been too 
little attention paid to the preservation of trees, and valuable 
timber has been indiscriminately felled, while no steps were 
taken to replace what had been removed. Where new colonies 
have been planted in densely wooded countries, the first work of 
the settlers was necessary ta clear land for the cultivation of 
crops ; and as the populadon increased, the trees became less and 
less abundant. In some instances the felling has taken place in 
such a way as materially to injure the climate of the country, by 
diminishing the amount of moisture in the tur, and by drying up 
the springs where water was obtained. In India, serious injury 
was done to the native forests from the want of proper regulations. 
Valuable forests of teak, sal, and sandal-wood were nearly exter- 
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minated from the want of judiciotia consemncy. 7he Indian 
goremment ultimately saw the importance of taking some steps 
in the matter, and they have most wisely appointed conserrators 
in the different presidencies, whose duty it is to see that the trees 
are properly felled, and that the supply of timber is kept up by 
regular planting. Sr Cl^horn, who is the conservator in tlu 
Madras Presidency, and who is well known &s an able botanist, 
has given in the volome now before us a full report of the forest 
operations under his control, and he has produced a work of great 
value, which ought to be in the hands of every one who takes an 
interest in forest caltivation, and in developing the resources of 
our Indian poaseaaions. The following remarks, taken from the 
preface of the work, show what was required in the fbrest depart- 
ment in India : — 

" It is only of late years that attention has been drawn Xa the 
importance of conaerving tropical forests. The necessity of or- 
ganising a system, whereby it would be possible to control the 
clearing of indigenous forests, did not at first present itself, espe- 
cially as advanung civilisation and an increasing population appa- 
rently indicated an opposite course of procedure. The question, 
when viewed simply in its physical relations, and the propriety of 
clearing forest lands in order to enlarge the area of food-producing 
soil, pointed perhaps as much to extensive clearance ax to vigilant 
conservancy. It is a fact, however, that moderate and prudent 
cleariog is qnit« compatible with the maintenance of a profitable 
system of superintendence. The matter of complaint was, that 
throughout the Indian empire laige and valuable forest tracts were 
exposed to the careless rapacity of the native population, and 
especially nuscmpuloos contractors and traders, who cut and 
cleared them without reference ia ultimate results, and who did 
so, moreover, without being in any way under the control or regu- 
lation of authority. The reaults of this wholesale and indiscri- 
minate denudation gradually became apparent, and rendered it 
imperative that measures should be taken to organise a system of 
forest administration, which would enable the authorities to eco- 
nomise public property for the public good. 

" The subject was brought before the attention of the British 
Association for the Advancement of Science, which met at Edin- 
burgh in 1860 ; and a committee of their number was appointed 
to consider the question, and report upon it. The matter was 
duly investigated, and the results of the committee's deliberations 
were liud before the Association at the ensuing meeting held at 
Ipswich in 1851. In the course of this inquiry, it was ascer- 
tained that neither the Government nor the community at large 
were deriving from the Indian forests those advantt^es which 
they were calculated to aiford. Not only was there a most 
wasteful and uncalled-for destruction of useful material, hot nu- 
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merons prodacts — trainable to snence, and which might be profit- 
ably applied to ihe interests of social life — lay neglected within 
the depths of the forests. This report recorded evidence heariim; 
on the state of the forests in Malabar, Canara, Mysore, Travan- 
core, the TenaHScrim provinces, the Indian Archipelago, and the 
wooded tracts which skirt the base of the Himalaya; and it was- 
distinctly ascertuned, that in Malabar, Burmah, and Sind, where 
some saperrisiou bad been exerdsed, considerable improvement 
was manifest." 

In India, the forests in the Tenasserim province were early 
brongbt under a system of conservancy. Dr Wallich, in 1827> 
made a report on the Salwecn forest, north of Monlmein, and 
since that time rules have been &amed to regulate and control 
the prospective condition of the forests. In 1846, the Bombay 
forest department was organised under the superintendence of Dr 
Gibson, and since his retirement it has been placed under the. 
charge of Mr N. A. Dalzell. 

In Madras, the forest department has been organised for up- 
wards of four years, under the superintendence of the author of 
the present work. "The present volume was prepared at tlie. 
instance of Government, principally for the purpose of famishing 
a continuons view of forest conservancy in the Madras Presidency 
during the four years that the department has been in operation.. 
One of the objects contemplated was to supply a manunl to enable 
the forest assistants to act intelligently, and with good results to 
the State, in positions of responsibility. The want of such a 
hand-book has been frequently felt, not only in this department, 
but more or less by all who are practically interested in the 
natural products of India, and in their employment by different . 
departments of public works. 

" To the railway engineer, it is hoped that, even in its present 
form, it will prove of service, enabling him to acquaint himself 
with the various indigenous timbers, and their adaptaUon to the 
requirements of engineering in Southern India. The authorities, 
of the several railway companies have repeatedly adverted to the 
want of a work such as the present, which could be placed in the 
hands of their wvpUiyii arriving in the country ignorant of Indian 
woods, of their appearance, capabilities, and place of growth. 
Similar statements have been made by the authorities in England; 
and perhaps to some eitent the present volume may supply the 
information required. The increasing opportunities and encour- 
agement afforded for the development of European capital in 
India are calculated also to give a practical value to any work 
which will describe to the merchant or settler his exact relations 
to the Government, in regard to the forest products of the 
country." 

The greater part of the contents of the volume are on record in. 
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the Archives of the Madras Govercmeat; but they are not easily 
accessible. Three annual reports are given, indicating the pro- 
gress of the department, and these are followed by a memorandum 
on Kumari — an injurious practice, which destroys vast quantities 
of the most Talnable tjmber, and which is thus described : — 
" Kumari is ^e name given to cultivation which takes place on 
forest clearings. A hill side is always selected, on the slopes of 
which a space is cleared at the end of the year. The wood is left 
to dry till the following March or April, and then burned. In 
most localities the seed is sown in the ashes on the fall of the first 
rains, without the soil being touched by implement of any kind; 
but in the tiluk of Bekul the land is ploughed. The only further 
operations are weeding and fencing. Tlie crop is gathered towards 
the end of the year, and the produce is s'ated to he at least 
donhle that which could I>e obtained under the ordinary modes of 
cultivation. A small crop is taken ofT the ground in the second 
year, and sometimes in the third, after which the spot is deserted 
until the jungle is sufficiently high to tempt the kumari cutter to 
renew the process. In the south, where land is more scarce com- 
pared with the population, the same laud is cultivated with kumari 
once in 12, 10, or 7 years; but in N. Canara, the virgin forest, 
or old kumari not cultivated within the memory of man, are gene- 
rally selected." 

The work contains important information regarding firewood 
and charcoal, trees for avenues, hedges, and wood for ship- building, 
furniture, and engraving. A report is given of the Bangalore 
and Utakamand gardens, with a catalogue of plants cultivated in 
the former. Suggestions are added relative to the establishment 
of soldiers' gardens in India. A useful bibliography is appended 
wi.h reference to Indian plants, and a glossary of Indian terms. 
The book is illustrated by woodcuts, and by several lithographs 
executed by Mr M'Farlane, showing the character of the Anamalai 
Mountains, valley, and forests, the timber-slip, the Punachi Pass, 
an ancient cromlech, the I'angachi and Akka Mountains, the 
gathering of honey by the Kaders, and a Rattan chain for collect- 
ing honey, the mode of transporting timber, and the injury effected 
on wood by the agency of insects. A Sketch Map is given of South 
India, showing the distribution of teak, sal, and sandal-wood. 

The work is a valuable contribution to our knowledge of Indian 
forests. It contains a large mass of information on this impor- 
tant subject, and promises to be of great service to the Madras 
Government. As a manual for those concerned in the forest de- 
putment it is invaluable. The improvements carried ont by Dr 
Cleghorn will confer a lasting benefit on India, and his judicious 
rec()mmendations, if they receive due attention from Government, 
will tend to increase the economical resources of our possessions 
in the East. 
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British Astociation for the Advancement of Science, held at 
Manchester, Sept 1861. 

The thirtj-first meeting of the British AsBooiation for the Advancement 
of Science w&a held this jear at Manchester, under the presidencj of Wil- 
liam Fairbairn, E«q., C.E., LL.D., F.R.S., and in all its social bearings 
at least it has proTed a great succesB. Upwards of 3O0O members were 
enrolled, and the receipU amounted ta L.S930. Last meetiag at Man- 
chester the members were only 1316, the receipts L.2161. The conse- 
quence is that the money recommended this year to be bestowed in the 
interests of science amounts to L, 2363, while last year it was only L. 1395. 
More than a half of the larger sum, however, is absorbed by these three 
objects, the Kew Committee, L.650 ; the Balloon Committee, L.200; and 
Index to Reports, L.600. 

The first meeting was that of the General Committee, when Professor 
Phillips, the Assistant General Secretary, read the Report by the Council, 
and Mr Gassiot presented the Report of the Kew Committee. In the 
former, the point of chief interest is the retirement of Profesaor Walker, 
and the election of Mr Hopkins to be General Secretary, nith the an- 
tiouncement of Professor Phillips, that it was necessary for him to pre- 
pare to withdraw also. 

From the report of tbe Eew Committee, we make the following extract, 
which records tbe pn^resa that was made in tbe deeply interesting field 
of heiiography, during the grand solar eclipse of June 18, 1860 : — 

It wiU be remembered that, at tlie suggestion of the Astronomer Royal, 
the Admiralty had placed at the disposal of the expedition of astronomers 
H.M. ship Himalaya, and that the Government Grant Committee of 
the Royal Society had voted the sum of L.160 for the purpose of defray- 
ing the expenses of tronsporting the Kew heliograph, with a staff of as- 
sistants, to Spain. As the scheme became matured, it was deemed desir- 
able to extend considerably the preparationi originally contemplated, and 
actual experience subsequently proved that no provision which had been 
made could have been safely omitted. Originally it was thought that a 
mere temporary tent for developing the photographs might have answered 
the purpose ', but on maturing the scheme of operations, it became evident 
that a complete photographic observatory, with its dark developing room, 
cistern of water, sink, and shelves tu bold tbe photographs, would be 
absolutely necessary to ensure success. An observatory was therefore 
constructed in such a manner tiiat it could be taken to pieces and made 
into packages of small weight for easy transport, and at tbe same time be 
readily put together again on the loc^lty selected. The house, when com- 
pleted, weighed 124S lb., and was made up in eightcases. Altogether the 
packages, including house and apparatus, amounted in number to thirty, 
and in weight to 34 cwt. Besides the heliograph, the apparatus comprised 
a small transit theodolite for determining the position of the meridian, 
and ascertaining local time, and the latitude and longitude of the station ; 
and also a very fine three-inch achromatic telescope, by Dallmeyer, for 
the optical observation of the phenomena of the eclipse. Complete sets 
of chemicals were packed in duplicate in separate boxes, to guard against 
failure through a possible accident to one set of the chemicals. Collodion 
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of difi^nt qaalities was macle eenaitive in London, and some was taken 
not rendered Benaitive, so as to secure as far as possible good Tesults. 
Distilled water, weighing 139 lb., had to be include; and engineers' and 
carpenters' tools, weighing 113 lb., were taken. Mr CasielU lent some 
thermometers and a Imrometer, and Messrs Elliott an aneroid barometer, 
to the expedition. 

The preparations were commenced by Mr Beckley (of the Kew Obser- 
vatory) early in the yesT I860; and in Jtme Mr De La Rue engaged Mr 
Reynolds to assuit Mr Beckleyin completing them. Mr Beckley and Mr 
Reynolds were charged with the erection of the observatory at Rivabel- 
lo«a ; and so well were the plans organised, that the obserratory and helio- 
graph were in actaal operation on the 12th of July, the expedition having 
sailed from Plymouth in the Himalaya on the morning of the 7th. 
This could not, noweTer, have been so expeditiously accomplished without 
the energetic co-operatian of Mr Vignoles, who met the Himalaya in 
a email steamer he had chartered to convey the expedition and their ap- 
paratus into the port of Bilboa, and who despatched the Kew apparatus 
as soon as it was utnded to the locality he and Mr De La Rue had agreed 
upon. This was situated seventy miles distant from the port of landing, 
and accessible only thmugh a dif^ult pass. Mr Vignoles had also taken 
the trouble to make arrangements for accommodating the Kew party, and 
for the due supply of provisions — a matter of some importance in such a 
locality. 

Besides Mr De La Rue, Mr Beckley, and Mr Reynolds, the party con- 
sisted of Mr Downes and Mr E. Beck, two gentlemen who gave their gra- 
tuitous services, and of Mr Clark, who acted as interpreter, and who also 
kindly assisted during the eclipse. Each of the party had only one thing to 
attend to, and thus rapidity of operation and certainty of resnlt were 
secured. The total expenditure of this expedition amounted to L.513 ; 
the balance of L.362 over the amount grantsd by the Royal Society has 
been generously defrayed by Mr De La Rue. 

Upwards of forty photographs were taken during the eclipse, and a 
little before and after it, two being taken during the totality, on 
whiclt are depicted the luminous prominences with a precision impos- 
sible of attainment by hand drawings. The measurements which have 
been made of these prominences by Mr De La Rue show incontrovertibly 
that they must belong to the sun. and that they are not produced by the 
deflection of the sun's light through the valleys of the moon. The same 
prominences, except those covered over during the moon's progress, cor- 
respond exactly when one negative is laid over the other ; and by copying 
these by means of a camera, when so placed, a representation is obtained 
of the whole of the prominences visible during the eelipEe in their true 
relative position. 'The photographs of the several phases of the eclipse 
have served to trace out the path of the moon's centre in reference to the 
sun's centre during the progress of the phenomenon. Now, Rivabellosa 
being north of ths central line of the moon's shadow, the moon's centre 
did not pass exactly across the sun's centre, bnt was depressed a little 
below it, so that a little more of the prominences situated on the north 
(the upper) limb of the sun became visible than would have been the case 
exactly under the central line, while, on the other hand, a little of those 
on the southern limb was shut oEF. It has been prored, by measuring the 
photo^;raphs, that the moon during the totality covered and uncovered the 
prommences to the extent of about 94"of arcin the direction of her path, 
and that a prominence situated at a right angle to the path shifted its 
angular position with respect to the moon's centre by lagging behind 5° 
65'. Ou both the photographs is recorded a prominence, not visible opti- 
cally, showing that phott^raphy can render visible phenomena wtiioh 
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withont its ud would eteape obaerrotion. Copiea of the tiro totalitj pic- 
tniei are being made to illu*trote Mr De La Boe'a paper in the report 
of the Himalaya Expedition by tba Aatronomer Royal. Positite 
enlarged copies of the phases of the eclipae, 9 inches in diameter, have 
alio been made bj meani of the earner*, and were exhibited at the 
Manchester meetini;. 

The helii^aph has since been replaced in the Obserratory, but few 
opportunitiua liave occurred for usini; it. in consequence of the pressure 
of other work ; latterly, however, Mr^eciley has been reqnested to carry 
on some experiments with the view of ascertaining whether any more 
details are rendered visible when the full aperture of 3 inches of the 
telescope is used, than when it is reduced to about one inch and a-half. 
Up to the present time no definite concloiiou can be drawn froin. the re- 
siUts obtained ; so that, at all events, an increase of aperture does not ap- 
pear to give a striHngly better result when a picture of the sune siie is 
taken with various apertures of the object-glass. More experiments, 
however, are needed befoM this point — which is one of some importance 
in guiding us in the construction of future instruments — can be answered 
definitely. Mr Beckley has obtained ran pictures of great beauty during 
the course of these experiments. 

The work of the Kew Observatory is now so increased that it has be- 
come absolutely imperative t« make some provision for working the helio- 
graph in a way that will not interfere with the current work of that 
establishment; and Mr De La Rue has been requested by his colleagues 
of the Kew Committeeto take chargeof the instnuoentathift observatory, 
where celestial photography is continonsly carried on. This request Mr 
Z>e La Kue has kindly acceded to ; and he will for a time undertake to 
record the sun spots at Cranford, as long as it is found not to interfere 
with his other observations- Mr De La Rue has contrived, and had 
made by Messrs Simms, at his own expense, an instrument for measur- 
ing the photo^apbs, which will much facilitate the reduction of the re- 
sults. It consists of a. fixed frame, in which work two slides, moving at 
right angles to each other. Each is famished with a vernier reading to 
ri^ivth uf an inch. The top slide works on the lower slide, and carries a 
hollow axis 1} inches diameter, on which rotates horizontally a divided 
circle reading to 10", and this oarriea a second circle on the face of which 
are fixed four centering eorews. An im^e intended to be measured is 
placed on the upper circle, and is centered by means of the adjusting 
screws ; it is then adjusted by means of the upper circle in any required 
angular position with respect to the lower divided circle, so as to brinpf 
the cross lines of the photograph in position under a fixed microsoope, 
supported on an arm from the fixed Irame. By means of this instrument 
the sun pictures are measured so as t« determme the diameter to ,^tth 
of the radius ; the angular position of any part of a sun-spot, and its dis- 
tance from the centre, are thus readily ascertained ; or the differences of 
the light ascension and declination with respect to the centre are as easily 
read off to the same degree of accuracy. 

Mr De La Rue has recently produced by his large tek«cope an image 
of a solar spot, and portion ot the sun's disc, far superior to anything be- 
fore effected, and which leads to the hope that a new era is opened in 
heliographj, and that the resources of this observatory might be further 
developed in that direction. 

In the evening the President delivered his inaugural address in the 
Free Trade Hall, which, spacious as it is, proved too small to accommo- 
date the multitude who came to hear him. He confined his attention 
chiefly to the application of science to the arts, celebrating in a very 
-viurtly manner the members of the Association, as often as the intri»dDC- 
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tka of their nsmea ooold be at all jnBtified. The disconne, as a whole, 
was highly respeotahle; but in those department* ofenguiBering in which 
he it eminent he obaerred a remarkable teierTe, and apon tbe whole, 
without injury to our readers, we may suffer it to pau without qootatioa. 
We maj add, however, that a vote of thaolcs was very graeetully pro- 
posed and eloquently advocated by Lord Stanley. - 

Section A. (Phyeical and 3£athematic<d Science) was opened by the 
Astronomer-Iuyal, G. B. Aikt, the president, by laying down the legi- 
timate field of the Section, and rules ibr the guidance of authors who had 
papers to produce or remarks to make. His idea was, that after paper* 
were read, oonTeraation upon each, so far u time permitted, was not only 
allowed, but oourted. And here perfect liberty was albwed to each t« 
dissent from the opinions of others, and each was to receive in perfect 
good humour the onsparing slaughter of any of his opinions, however 
dear tiiey might be in his own estimation. However, he wished to give 
two or three cautions, which would be found most useful : first, that 
science, pnre science, was alone their object, and that more serbua sub- 
jects were entirely forbidden ; secondly, that each should, to avoid the 
■lightest appearance of personality, address the meeting through the 
Chair i thirdly, that he must in that chair be a perfect despot ; that his 
dictum must, for the time, be law ; and, for an instance, they must not 
feel displeased if he peremptorily rejected all discussions about perpetual 
motion, the trisectlon of an angle, or any subject which would lead to the 
subversion of any of the well-established foundations of any of the exact 
sciences. One suggestion he would venture to throw out to those who 
bad communications to make on the more transcendental branches of 
science, viz. to hold over for a more suitable occasion any subject wJiich 
could not be made quite inteUigible by an oral exposition. He exempli- 
fied this by reading the title of one of the papers proposed to be read to 
the Section, adding, tbat he had no doubt that the meaning of this was 
dearly understood by the author himself, but, for his port, he (the Astro- 
nomer Royal) bad not a conception of its meaning. Ue need scarcely 
add, that he hoped aathora, in avoiding this error, wonld not fall into 
the opposi&, of beginning at the very first principles of the science con- 
nect^ with their subject. 

The first paper in the Section was a report on the progress of celestial 
photography since the meeting at Aberdeen, by Warren de la Rue, the 
most interesting facts in which we have already given as an extract from 
the report of the Kew committee ; to which it may be here added, thatthii 
most indefatigable photographer has also obtained good photographs of 
the fixed stars, and such constellations as Orion, and even the Pleiades, 
though comets have altogether refused to give pictures, A large photo- 
graph of the sun, three feet in diameter, was also exhibited. In the con* 
versatiAn which ensued, after an expression of admiration by Dr Sobin- 
' son, and a hope that Mr De la Rue would be assisted in the heavy expense 
which his experiments involved, the Astronomer-Hoy a! , following in a 
similar strain, took occasion to remark that the photograph now exhibited 
settled a point of much interest which had formerly been matter of con- 
troversy between him and M. Arago, the latter maintaining that the in- 
tensity of the sun's light did not decrease towards the edge of the disk, 
while he (the Astronomer- Royal) maintained the contrary — an opinion 
which the photograph settled in his favour. 

There then . followed a paper on the distribution of fog around the 

British islands, by Dr J. H. Gladstone, which was fallowed by an aui> 

mated discussion, of which the upshot was a proposal by the Astronomer 

Royal, that as they could not agree what amount of obsonration of viaioD 
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mounted to a fbg, thej ahoald n^ter a fog anj daj on. which it was 
neoeuaxy to ring the fiyg'-bell ! 

Thii paper wu followed bj othert, amon^ whicli was one bj Mr Tom- 
linson of King's College, London, "On Lightning Figorea," which we 
hATe presented to oar readen in full at page 254. Another on the 
micTOBoapic BtTQcture of copper, bjr W. Vivian, from which it appears 
that that stnctnre is rather cellular than crystalline. Another on an 
electrie-resistanoe thennometer with balancing ooil, bj C. W. Siemesu. . 
Another on a panoramic leni for photographio porposes, hj T. Sutton, 
exhibited and explained by Mr C. Brooke. It consisted of a glass capsule 
containing water, with a diaphragm in the centre, and was affirmed to be 
perfectly' achromatic when properly adjusted, and preTentiTo of all dis- 
tortion. Besides these, there was a paper by D. Vaughan, on cases of 
planetary initability indicated by the appearance of temporary stars, in 
which the aathor endeavoured to explain temporary stars, meteors, and 
Other phenomena, by the approach of rcTolving planetary bodies to the 
central in a course of ages, and their breaking up into fragmentary por- 
tions. In reference to the speculation, the As^nomer Royal said that 
he wonld not attempt to decide on the poesibility or impossibility of 
events occurring in a course of ages in accordance with those dwelt on 
by the essayist. Under ordinary circomatances, the preservation of the 
plane in which a planetary body moved, and the permanency of the 
eccentricity, were established facts ; but some of the phenomena of the 
aatellites and rings of Saturn showed that it would be hazardous to decide 
off-hand a subject so very speculative as that discussed in this essay. 

On Friday, in this Section, the interest was chiefly about meteors, in- 
troduced by the reading by Mr Glaisher of the report of the committee 
on luminous meteors. He commenced by expressing hia regret that bo 
few observations had been made by members of the British Association, 
and then dilated on the labours of others, especially Mr Haidinger. The 
report was followed by a paper by this gentleman — viz., " An Attempt to 
oxplain. the earlier Physical Conditions of Meteorites, as well as some of 
the Phenomena attendmg their Fall on our Planet." 

Mr Haidinger, in a paper read on the 19th of April, 1860, spoke of a 
typical formof a meteor, as exemplified in the stone which fell a{ Stannem, 
in Moravia, on the 22d of May 1806, which on the foremost part appeared 
rounded off, the crust showing streaks parallel to the probable line of 
direction through the air, and was mnch puckered up, like kneaded 
dough, behind ; and then observed that there most be a starting-point, 
from some fundamental considerations proved by the phenomona them- 
selves, in order to arrive at an understanding of their forms and con- 
ditions. There are, first, the stone leaving the extra-terrestrial space as 
a solid ; secondly, its velocity being greater on entering the eartn's at- 
moapbere ; thirdly, it is retarded by tbe resistance of the air ; fourthly, 
the fireball is farmed by the compression of the air behind it, and the 
totatioD of the stone resulting therefrom ; fifthly, the termination of the 
first part of the path is marked by a detention from the so-called *' ex- 
plosion," caused by the coUapse of the vacuum from the air rushii^ in 
with great violence. 

. The discussion on Meteorites was followed by a paper by Mr Oassiot 
" On the Deposit of Metal which takes place from the Negative Terminal 
of an Inductive Coil during the Elective Discharge in vacuo," the title of 
which contains the substance of it. And that was followed by others of 
a purely mathematical or else very questionable character. 

Section B. — fft* Chemical Section was presided over by Professor W. 
A. Miller, who delivered an opening address on the progreH of chemistry 
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during ttie last fear. This waa fallowed by a report on tLe manufactoreB 
of the Sonth Lancashire District, bj Professor H. B, Roscoe, DrSchimck, 
and Dr Angus Smith. Dr Andrews then read a paper " On the EfPecteof 
Great PreBsures combined with Cold, on the Sii Non-condensible Oases." 

The gaees, when compressed, were alnap obtained in the capillary end 
of thick glass tubes, so that any change they might undergo could bo 
observed. In hia earlier esperiments the author employed the elastic 
fbrce of the gaa^s evolved in the electrolysia of water as the compressing 
agent, and in this way he actually eacceeded in reducing oxygen gas to 
l-SOOth of ita volume at the ordinary preaauro of the atmosphere. He 
afterwards auoceoded in effectbg the same object by mechanical means, 
and exhibited to the Section an apparatus bj means of which ho had been 
able to apply presBures, which were only limited bj the capability of the 
capillary glass tubes to resiat them ; and while thus compressed the gaaes 
were exposed to the cold attained by the carbonic acid and ether bath. 
Atmospheric air was compressed by pressure alone to ^f r of ita original 
Tolume and by the nnited action of pressure and a oold of 106° Pahr. to 
l-675th ; in which state its density was little inferior to that of water. 
Oxygen gaa was reduced by pressure to l-324th of its volume, and by 
pressure and cold to l-554th ; hydrogen by the united action of cold and 
pressore, to l-5O0th ; carbonic oxide, by pressure, to l-278th — by pre«snie 
and cold to l-278th ; nitric o»ide, by pressure to l-310th, by pressure 
and a cold of 160° Fahr. to l-6S0th. iNone of the gases exhibited any 
appearence of liquefaction even in these high states of condensation. The 
amount of contraction was nearly proportional to the force employed, till 
the gases were reduced to from about l-300th to l-350th of their volume ; 
huti beyond that point, they underwent little further diminution of 
volume from increase of pressure. Hydrogen and carbonic oxide appear 
to resist the action of pressure better than oxygen or nitric oxide. The 
paper of Dr Andrews was followed by one " on the Thermal Effects of 
Elastic Fluids," by Dr Joule and Professor W. Thomson, 

On Friday the President exhibited some photographs of different 
Spectra, and read a paper on the subject. — ^The apparatus by which the 
spectra may be photographed consiats of an ordinary camera obscura 
attached to the end of a long wooden tude, which ojiens into a cylindrical 
box, within which is a prism glass, or a hollow prism filled with bisul- 
phide of carbon. If the prism be so adjusted as to throw the solar rays, 
reflected from a heliostat, upon the screen, of the camera and the wires 
which transmit the sparks from a Rohmkofier coil are placed in front of 
the uncovered portion of the slit , the two spectra are Eimultaneously im- 
pressed. The solar beam is easily intercepted at the proper time by 
means of a small screen, and the electric spectrum is allowed to continue 
its action for two or three, or six minutes, as may be necessary. He did 
not find that anything was gained in diatinctness by interpoatng a lens of 
abort focus between the slit and the wire which supplied the sparks, with 
the view of rendering the rays of the electric light parallel like those of 
the sun, owing to the absorbent action of the glass weakening the photo- 
graphic effect ; and the flickering motion of the sparks being magnified 
by the lens, rendered the linea less distinct than when the lens was not 
used. Although with each of the metals (including platinum, gold, silver, 
copper, zinc, aluminum, magnesium, iron), when the spark was taken in 
air, he obtained decided photographs, it appeared that in each case the 
impressed spectrum was very nearly the same, proving that few of the 
lines produced were those which were characteristic of the metal. The 
peculiar lines of the metal seemed chiefly to be confined to the visible 
portion of the spectrum, and these had little or no photegraphic power. 
This was singularly exemplified by repeating the experiment upon the 
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tame nwtkl ia ur, and in s eontinnoiw cnmnt of pure liTdnigeii. Itihi, 
for example, gnre in h^drnniijkipecbiuii in which a bright orange and a 
•tmng green t>and were i)nMe,l>eaide« a few faint linei in tlie Une part of 
theapectnun. Althoiigli the light prodiiced bj the action of the eoQwaa 
aDowed to fitll for ten minirtea upon a aenaitire ecdiodion ani&m, snroelj a 
trace of snj aetiim waa procnred ; whikt, in fire minntes, in the air, a power- 
ful impreanon of nomerona bands waa obtained. It waa remarked l^ Mr 
Talbot, that in the apectra of coloured flame«, the nature of the add did not 
iuftueuee Ihe poaitioii of the bright lines of the apectrnm. which he found 
waa dependent npon the metal emplOTed, and this remark had been con- 
firmed DJ all EDbaequent obaerrera. Bat the caae was ver; different in the 
abaorptire bands produced bj- the Taponra of coloured bodtea, — there the 
nature of both eonstitaenta of the oompoond vas eaaentiallj connected 
with the production of abBorptive banda. Ciiiorine, combined with hydro- 
gen, gaTe no bands by abscoption in anj moderate thickhesa. Cbhnooa 
acid and peroxide of chlorine both prodnced the same set of bands, while 
hTpoehlorona acid, although a sttougly coloored Tapour, and containing 
toe eame element*, oxygen and chorine, produced no absorptive banda. 
Again, the brownish red Tapoor of perchloride of iron prodnced no ab- 
aortive banda ; but when conTerted into vapour in a flame, this gave out 
banda independent of the form in which it occurred comtnned. These 
anomalies appeared to admit of an ea«}- explanation on the sopposition 
that, in any case, the compound ia decomposed in flame, either simplj bv 
the high tempeTatnre, juat as water is, as shown by Grove, or, in all 
other caaes of the produetiou of bright linea by the iotroduction of s 
metallic salt into a flame of banting bodies (a« ahown by DevilleJ. In 
the voltaic pile, the decomposition must of necewity take place by electric 
action. The compound gases, protoxide and binoiide of nitrogen, gave, 
when electrified, the same series of bright bands (us Fliicker had shown) 
which their constituents when combined furnish. Aqneons vapour always 
gives the bright lines due to hydrogen, and hydrocbloric acid the mixed 
system of lines which conld lie prodnt^ by hydrogen and chlorine. The re- 
ducing influence of the hydrogen and other combustible conatituenti of tlie 
burning body wonld decompose the salt, liberating the metal, which would 
immediately become oxidized, or carried off in the ascending current. There 
was obviously a marked difference between the effect of Intense ignition 
npon most of the metallic and the non-metallic bodies. The observations 
of Fliicker upon the spectra of iodine, bromine, and chlorine, show that 
they give, when ignited, a very different series of bands to those which 
they furnished by absorption, as Dr Gladstone had already pointed out ; 
but it was interesting to remark that, in tlie ease of hydrt^en, which, 
chemically, was so similar to metal, we have a comparatively simple 
spectrum, in which the three printnpal bright lines correspond to Frann- 
hofer's dark linee, C F and O. It was, however, to be specially noted, 
that the hydrogen occasioned no perceptible absorptive bands at ordinary 
temperatures in such tbicknesi as we could command in our experiments ; 
and the vapour of boiling mercury was also destitute of any absorptive 
action, although when ignited by the electric spark it gave a characteristic 
and brilliant series of dark bands. The fotlowlitg experiment su^ested 
itself as a direct test of Kirchoff 's theory. Two gas-burners, into which 
were introduced chloride of sodium on the wick of the spirit-lamp, were 
placed so as to illumine equally the opposite sides of a sheet of paper 
partially greased. The lays of the electric light screened ^m the pho- 
tometric surface, suitably protected, were made to traverse one of the 
flames. If the yellow rays of the light were absorbed by the sodium 
flame, the light emitted laterally by the flame should be sensibly in- 
creased. The experiment, however, failed to indicate any such increase 
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in thebrilliancjaf tbe flsme, nonnbl j beeame the eye was not niffideBtly 
■ensitiTe to detect the slight aiffereace which wms to be expected. 

Thit paper wu foUowed \>j others : — On the EmieaioD and Absorption 
of R«ja of Light bj certain Gasea, \)j Dr J. H. Gladstone. On an 
Alominoiis Mineral from the Upper Chalk near Brighton, bj Dr i. H. 
and Ur Q. Gladstone. On the Chemical Composition of some Woods 
employed in the Narj-, 1^ Dr Grace Calvert- On the Chemical Compoaition 
of Steel, bj Dr Graoe Calrert. On the Solvent Powers of Weak and 
Strong SolationB of Alkaline Carbonates on Uric Acid Calculi, b; Dr W. 
Koberts- On certain Difficnlties in the war of separating Gold from 
Qoarti, by Dr Smith (of Sydney). On Atmospheric Cteone, by Dr Moffat, 
Oa Snlphnretted Hydrc^n as a Product of Pntrefaction, by Dr Moffat 
On the Composition and valuation of Superphosphates, by Professor Gallo' 
way. OnMorin, and the Non-existenceof Moro- tannic Acid, by Professor 
DelS«. On the Constitution of Paranaphibaline or Anthraune, and some 
of its Deoompositim Products, by Professor AndeTson. On Pipertc and 
Hydro-piperic Acids, by G. 0. Foster. 

SBcnos C. (Otology) was presided oTer by Sir R. I. Murchiaon, who 
gave an opening address of much interert on those primasval rocks 
with which his own researches had for many years been most connected, 
with some remarks on metamorphism. He now finds it impossible to 
refuse any longer to believe that a mechanical deposit may have become 
crystalline (while others of the Bauie e[)Och continue mechanical stltl), 
and that without any eiposare to such heat as could destroy organic 
remains. For such phenomena in metamorphism, indeed, he stilt finds 
himself unable to account ; bat if he will refer to an article in this jour- 
nal BO far back as Xovember-Janoary 1833, p. 132, he will find himself 
invited to such discoveries as he and other geologists are now making, 
the change from the confused and mechanical structure to the cryst^- 
line for condition of molecular repose) being there shown to demand, in 
favourable circumstances, no more heat than that which specifically 
actuates all molecules. The other papers in the Geological Section were 
chiefly of a local character, recoiding observations on particular localities. 
These were — Sketch of the Geology of Manchester, by E. W. Binney. 
Ob the Recent Encroachments of the Sea on the shores of Torbay, 
by W. Fengelly. Hard Devonian limestones, fissile and round -join ted, 
formed, he said, the two projecting horns of Torbay. Sandstones and 
conglomerates form the hollow of the bay, and have been much worn 
away within the memory of man, especially at Livermead, which is only 
preserved by continual engineering labour. The process of erosion by 
the sea was explained by the aulhor as something like a succession of 
honeycombing, sometiraesby insulations of portions of the cliffs. On the 
slates and limestones the sea more slowly produced eioavations and ledges, 
which storms enlai^. The effects of the severe storm of October 1859, 
on the cliffs, beach, roads, &c., of Torbay were described in detail, and 
the importance of sooh storms as modem agents of change was dealt upon. 
On the Excess of Water in the Region of the Earth about New Zealand : 
its Causes and Effects, by J. Yates. Is'otes on two Ichthyosauri to be ex- 
hibited to the Meeting, by C. Moore. On the Relation of the Eakdale 
Granite at Black Comb to the Schistose Rocks, by J. G. Marshall. On a 
Dinosaurian Keptile (Stelidotavtrus Harrisonii) from the Lower Lias of 
Charmouth, by Professor Owen. On the Remains of a Pleaiosaurian 
Reptile (Pfo»to«tiur«s Auttralis) from the Oolitic Formation in the Middle 
Island of New Zealand, by Professor Owen. On the Elsworth Rook and 
of the Clay above It. by H, Seely. On the Sandstones and their associated 
Deposits of the Valley of the Eden and the Cumberland Plain, by Pro- 
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feuor Harimest. On rame Fhenoinena connected witli the Driila of 
the SererD, Atoii, Wye, and Uak, by Roy. W, S. Symonds, which we 
giie in full at page 281. On the Pleistocene Depoiits of the District 
about Liverpool, by G. W. Morton. Notice of some Facts in Relation 
to the Postglacial Gravels of Oxford, by Professor Phillips. On a 
New Boae-cave at Brixham, by W. Pengclly. Remarks on the Bone- 
caves of Craven, by T. W. Barrow. On the Red Craft Deposits of 
the County of SniFollr, by W, Whiiicopp, Palffioniobgical Remarks 
npon the Silarian Rocks of Ireland, by W. H. Baily. In thia paper, 
the author noticed the occurrence of LlandeUo fl^;E in the county of 
Meath containing the characteristic graptolite Dtdymograpios ifvr- 
chUonii, and then proceeded to give a general review of the localities 
in Ireland, from which fasEilB were obtained, as afTording satisfactory 
evidence of the various sub-divisions of the Silurian rocks at present 
ascertained in that country. On the Geology of Knocksliigowna, county 
Tipperary, by A. B. Wynne. On the Granite Rocks of Donegal, and 
the Minerals associated therewith, by R. Scott, M.A. On the Gold of 
North Wales, by T. A. Readwin. Comparison of FossU Ineecte of 
England and Bavaria, communicated hy Mr Sainton, by Dr Hagen. 

Sbction D. {Zoology and Botany) had for its president C. C. Bahington 
who did not give any formal opening address, but permitted the audience, 
soon after meeting, to listen to Professor Owen, who read two papers. Of 
these the first was on the " Cervical and Lumbar Vertebra of the Mole," 
illnstraled by diagrams of the structures described. The result of the 
paper was to show that the vertebral column of the mole combines two 
peculiarities which are separately given in the reptilian class, — viz. to the 
crocodilia and enalloeaura respectively, a curious fsct not hitherto noticed 
in any systematic work or monograph in comparative anatomy. The 
Professor afterwards read a paper on some objects of natural history from 
the collection of M. Du Chaillu, of which the following is a summary. 
Professor Owen's first knowledge of the zoological collection was derived 
from a letter sent by M. Du Chaillu, dated Gaboon, June 13, 18^, and 
received in the British Museum in August 1SS9, in which M. Dn Cliaillu 
specified the skins and skeletons he had collected, offering them for sale, 
with other varieties, to the British Museimt. Professor Owen replied, 
recommending the transmiesion of the collection to London for inspection, 
with which recommendation M. Du Chaillu complied, bringing with him 
all the varieties he had named, with other objects of natural history, from 
which he permitted selection to be made. The skins of the adult male and 
female of the young of the Troglodytes Oorilla afforded ample evidence 
of the true colouration of the species. In the male, the rufo-griseons hair 
extends over the scalp and nape, terminating in a point upon the back. 
The prevalent grey colour, prodnced by alternate fuscoua and light grey 
annulations of each hair, extends over the back, the hair becoming longer 
upon the nates and upon the thighs. The dark fuscoua colour gradu&y 
prevails as the hair extends down the leg to the ankle. The long hair of 
the arm and foream presents the dark fuscous colour ; the same lint extends 
irom below the axilla downwards and forwards upon the abdomen, where 
the darker tint conetrasts with the lighter grey upon the back. The scanty 
hair of the cheeks and chin is dark ; the pigment of the naked skin of the 
face is black. The breast is almost naked, and the hair is worn short op 
partially rubbed ofi' across the back, over the upper border of the iliac bonea. 
inconsequence, as it appears, of the habit aBcril>edby M. Du Chaillu to the 
great male gorilla of keeping at the footof a tree, resting its back against 
the truck. The skin of the great male gorilla, as mounted in the British 
Museum, eihibilA two opposite wounds, — the smaller in iiont on the left 
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naeof the cliert, the larger clow to the lower p«wt of the ri,^-„_ 

Two of the Ttbg in the sk^toa ef tfaii Munal «« fnnken -on the right side 
near where the dna^ h«d y wwo d throngh the akin in its course outwards. 
^leee marks oortCBpond with the account of the ilaughter of the great 
gorilla given by M. Du Chiiillu. Professor Owen proceeded to descrite the 
colour of the female gorilla, which, it appears, was generally darker and 
of a more rofons tint than the male, la one female the rufous colour so 
prevailed as to induce M. Da Chailln to note it as a red-rumped variety. 
In the yoang male gorilla, 2 feet 6 inches in height, 1 teet 7 inches in the 
length of the head and trunk, and II inches across the shoulder, the 
calvarium is covered with a well-dressed "skull-cap" of a reddish- 
coloured hair. The back port of the head behind the. ears, the temples 
and chin are clothed with that mixture of fiucoas brown and grey hair 
which cover with a varying depth of tint the trunk, arms, and thighs. 
The naked part of the skin of the face appears to have been black, or of 
a very dark leaden colour ; a few scattered straight hairs, mostly black, 
represent the eyebrows. A narrow moustache borders the upper lip, the 
whole of the lower lip and sides of the head are covered with hair of the 
prevailing grey fuscous colour. The rich series of skulls and skeletons 
brought home by M. Dn Chaillu illustrate some most important phases 
of dentition. These phases were specified by Professor Owen at length. 
The deciduous or milk dentition, it was remarked, were in the youngest 
specimen of the gorilla something similar to those of the human omld, 
but an interspace equal to half the breadth of the outer incisor divides 
that tooth from the canine, and the crown of the canine descends nearly 
two lines below thatof the contiguous milk molar. The deciduous molars 
differed from those of the human child in the more pointed shape of the 
SrBt, and mnch larger size of the second. The dentition of the young 
gorilla corresponds best with that exemplified in the human child between 
the eighth and tenth years ; the difference, however, issbown in the com- 

flete placing of the true molar, whilst the premolar series is incomplete, 
t was worthy of remark, also, that in both specimens examined the 
premolars of the upper jaw had preceded those of the lower jaw, and that 
the hind premolar hae come into place before the front one. In the lat- 
ter development of the canines and the earlier development of the second 
molars of the second dentition the gorilla difiers, like the chimpanzee 
and the oranga, &om the human order of dental development and soo- 
cession. An opportunity of observing this order in the lower races of 
mankind is rare. Professor Owen avuled himself of the opportunity in 
the case of the male and female dwarf Bartbmen from South Africa, ex- 
hibited in London. He found dentition at the phase indicative of the 
age from seven to nine in the English child ; other indications agreed 
with this evidence of immaturity. The children were dressed and exhi- 
bited as adults. Both showed the same precedency in development 
of canines and premolars which obtains in the whole race. Referring 
next to the variety of the chimpanzee brought by M. Du Chaillu from the 
Camma Country and from near Cape Lopez, Professor Owen remarked 
that this species accords specifically in its osteological and hirsute deve- 
lopment with the Troglodytes niger. It is stated by M. Du Chaillu to 
be distinguished by the natives of Camma as the nachi^ombovie from 
tbe common chimpanzee (Tro^Zodyfesn^er), called by them the nschiego. 
From the character of the skins of the male and female specimens of this 
species brought hy M. Du Chaillu to London, Professor Owen would 
have deduced evidenoe of a distinct and well-defined variety of Troglo- 

The reading of this paper was followed by a discussion in which Pn>- 
fesioT Owen, Dr Lankeater, and M. Du ChaiUa took part. Piofessoi 
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Off«n, on beinjf raquetted to point oat tbe princip^ diitinctioas between 
mui and the gorilla, drev attention to the fact of its in&bilitj to stuidon 
itt bind legt, sad the multitndinoot point* of adaptation in struotare 
which Huch an incapabilitj demanded. He also went into the details of 
the anatomical itructareof the brain in the monkej' tribes, and insisted on 
the great diCFerenceR of structure which that organ presented in man and 
the qnadrniuana. Independent of the great size of the brain in man, it 
possessed certain parts, as the hippoeampiu minor, which eiicted onlj in 
an nndereloped or mdimentary condition in the monkejB. 

Dr Wright of Dublin then read a commonicatioD from Dr i. E. Gray, 
" On the Height of the Gorilla." 

Tliese paper* vere followed bj others on the interesting results of 
dredging on rariona coasts ; hj one on tbe Anatomical Characters of Cy- 
prea, bf Dr T. Alcock, another on the relations between Pinnate and P^~ 
niate Learea, by T. M. Masters; and abrief snmmarj of aSeport on the 
Flora of the North of Ireland, by Dr G, Dickie. During the Friday 
meeting, along with other points of interest, an animated diBcusaion arose 
as to the prineipie of life suggested bj papers by Dr l^anbeoy in Teget 
table phvsioloi^. The Doctor was favourable 1o the idea of lil'e as some 

Kwer distinct from the physical forces in which view he was opposed by 
r Lankester, and sopported by Professor Williamson of Manchester, 
who begged to contradict Dr Lankester with all the force which might be 
considered parliamentary. This led on the part of the latter to an itera- 
tion of his former opinion stronger than before, and in which, in tbe 
language be nsed, he probably went farther than he intended. 

In the sub'section of Physiology, Dr Davy presided, and himself read an 
interesting paper " On the Question, whether the Hair is or is not subject 
to Sudden Changes of Colour." Tbis he decides in tbe negative, explain- 
ing away tbe evidence on which the contrary belief has bectHue popular, 
and also maintaining with regard to seemingly analogous phenomena, such 
as the becoming white of tbe ptarmigan, and many animals and birds in 
winter, that it is through moult and not change of colour in feather or 
hair. Besides this, there was on Saturday a paper by Professor L. Beale 
on the Structure and Growth of the elementary parts (celis) of living 
Beings. 

Section E. {Qeografihy and Ethnology). Among other papers. Pro- 
fessor Owen read one of great interest on the '' Osteology and Dentition 
of the Natives of the Andaman Islands." Having noticed the geography 
of the Andaman Islands, he quoted evidence to show that the diminutive 
black al>origines of these islands had no notions of a deity, of spiritual 
beings, or a future state ; that both sexes went naked, without any tense 
of shame. He then gave an extract from the writings of Dr Monatt in 
corroboration of the destitution of civilisation prevalent amongst tbe 
Andamanners. Their chief weapons were tiows and arrows, some of the 
males also carrying a kind of spear. They appeared to be devoid of fear, 
were powerful for their size, were swift ronners and excellent swimmers 
and divers. Three or four of them had been known (according to an 
account given by a Sepoy) to dive into deep water and bring up a fish six 
or seven feet in length, which they bad seized. They were also gifted 
with extraordinary powers of vision. By their acute sense of smell they 
often detected afar off the existence of fruit in the neighbouring lofty 
trees. They span ropes, made wicker baskets, nets for catching turtle 
and fishes, and scooped out canoes with a small kind of adze. Thus for 
all their immediate wants invention had supplied tbe instnuuents called 
for by the nature of the surrounding objects and soorces of food. Bat 
their life was still little beyond that of the brute animal ; and their low 
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grade of hnmanitj, with the dwaifish statnreand black coloor of the An- 
dunanneTB, had alwajs made e, further knowledge of their physical cha- 
ractera pocnliarlj desirable. He (ProfesBor Owen) was enabled to con- 
tribute the preaeiit notice of their OBteological and dental charactere hj 
the opportimitj kindly afforded liitn bj Dr Frederick J. Mouatt, inspector 
of Indian gaols, who had brought over the bone» of an adult msle native 
of the Andamana, and bad now presented them to the British Museum. 
The bones presented a oompact soond texture, with the proceeaes, &e. , 
wdl defined. The cranium was well formed. The teeth equalled in size 
those of Indo-Europeans. After minutelj describing the whole of the 
bones. Professor Owen remarked that the dimensions of parts of the skele- 
ton indicated that they were &ont an individual four feet ten inohee in 
height. The Andamans or Mincopie were called b j most of the obserTers 
who had described them '' uegrilloi" or dwarf negroes. Thej had no 
knowledge, and appeared to have no idea, of their own origin. It had 
been surmised that they might be the descendants of African negroes im- 
ported by the Portugoese for slave labour, in their settlements at F^:u, 
ftnd who had been wrecked on the AnHinn»Tia But the recorders of this 
hypothesis alluded to it as a mere hearsay. Neither the skull nor the 
teeth of the male Andaman above described offered any of the characters 
held to be distinctive of the African negroes. The cranium had not the 
relative narrowness ascribed to that of the negro. It presented nothing 
suggestive of lateral compression. It conformed to the full oval type, 
with a slight degree of prognatheism ; and was altogether on a sm^ler 
scale than in the Indo-Europeans exhibiting that farm of skull. It is. to 
be presumed that the Portuguese would import from the Guinea Coast or 
other mart of negro slaves, individuals of the usual stature ; and it was 
incredible that their descendants, enjoying freedom in a tropical loca- 
lity affording such a sufficiency and even abundance of iiKid as the Anda- 
mans were testified to supply, should have degenerated in stature in the 
course of two or three centuries to the characteristic dwarfishnees of the 
otherwise well-made, well-nourished, strong, and active natives of the 
Andaman islands. He conclnded, therefore, that they were abortgines, 
Uid merely resembled negroes in the blackness of the tegumentary pig- 
ment, which might be due to constant exposure in such a nude and pri - 
mitive race. The observation of the hair of the scalp, though perhaps 
unsatisfactory with respect to a raoe which habitually shaved or eradi- 
cated the hur, were it exact in regard to the crisp, curly, or woolly cha- 
racter of the hair, would show a resemblance of the Andamanners to the 
Papuans and Australians, as well as to the African negroes. But ike 
skiul aqd dentition of the Andaman mole was still more distinct from the 
Papuan-Australian type than &om that of the west coast negro. From 
the present opportunity of studying the osteology and dentition of the 
Andamanner, the ethnologist derived as little indication or ground of 
■ormise of the origin of the race in cjuestion from au AustraUsian as &om 
an African continent ; and there was scarcely better evidence of his Ma- 
layan or Mongolian ancestors. He was not cognisant of any anatomical 
grounds for deriving the Andaman people from any existing continent. 
He intended to give no encouragement, however, to a belief that they 
or^inated in the locality to which they were now limited. Dr Latham 
stated that their language showed them to belong to the same division 
with the Burmese of the opposite continent These, however, showed the 
average stature of the Southern Asiatic men ; and it would be as pore an 
assumption to affirm that they had been derived from the Andamanners 
as that these were degenerate descendautsof the Burmese. The cardinal 
detect of speculators on the origin of the human species was the assump- 
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Uon that tbe present geographicsl «oDdttioa of the eattVs Bnrface tna 
anterior to, or at least co-eiisteot with, the origin of such species. The 
Audunonnen were, perhaps, the most primitive and lowest in the scale 
of ctTiliiation of the human raoe. The animal appetites nere gratified 
in the simplert animal fashion. Thej were not esDntbals. Implacably 
hostile to itrangera, they had made no advanoe in the few centuries dur- 
ing which their seas ha<i been traversed bj ships of higher raoea. En- 
joying the merest animal life for centuries, why might they not have so 
existed for thoneands of years ? Aol«cedent generations of the race might 
have oo-eiisted with the slow and gradoal geological chwiges which had 
o]>literated the place or continent of their primitive origin, whatever were 
the hypothesis adopted regarding it. The Andamanners approached the 
orangs and chimpaoEees only in their diminutive stature; and this was 
associated with the well-balanced human proportions of trunk to limbs. 

On Saturday evening a Telegraphic Soiree was held in the Free Trade 
Hall, which, as might he expected, attracted a numerens and brilliant 
gathering. The president introduced Mr Grove to the meeting, who gave 
alecture on the History of Electric Telegraphs and Telegraphic Apparatus. 
This was followed by specimens of the working of telegraphs stationed in 
the hall, which came off with great eclat. The first tel^ram was in these 
terms : — Question. 8.32 p.m. " The Prince Consort, BalmorBl, to the Pre- 
sident of the Sritish Association Meeting, Manchester. Is the meeting 



of the British Association, Free Trade Hall, Manchester, to H.R.H. 
the Prince Consort at Balmoral. Your Royal Highness will be pleased to 
hear that the meeting is a great success. Upwards of 30OO toembers 
and associates." Another was sent to St Petersburg, and answered in one 
minute. Question. 8.51 p.m. " What is the weather, and how ia the 
time?" Reply. 8.52r.M. " Weather beautiful, sky clear, time 10.52 p.m., 
temperature 12J Reaumnr." After this the Moscow and Odessa lines 
were joined up, and answers obtained in one minute trom the former <nty, 
in two minutes from the latter. It was intended to extend the line to 
Taganroc on the Sea of Azoff, which would have been a traverse of 
3100 miles, but some electric storm prevented for the time transraissicsi 
beyond Nicolaief. The company did not separate till nearly 11 o'clock. 

On Monday evening there assembled in the Free Trade Hall perhapa 
the largest audience that ever science brought together, to hear a lecture 
by the Astronomer-Royal, on the Great Solar Eclipse of June 18, J860. 
Happily Mr De la Rue was there to assist with his electric light and his 
magnificent photographs of the sun, which we have already mentioned, 
tor Mr Airy's voice was qnite inaudible save to a few' around him. This 
is the more to be regretted, because the lecture was really popular and 
highly instructive. Having explained the causes of eclipses in general, 
and given historical notices of the more eminent eclipses of the sun, he 
proceeded to discuss the points of greatest scientific interest in connection 
with the eclipee of last year. 

Referring to large diagrams he had prepared, he oommenced by de- 
scribing the appearances of the corona, and he said he must confess that 
the various accounts presented great discordances. He particularly 
pointed out two drawings — namely, thatof MrBonomiand that of Lieut. 
Oom, an otflcer in the Portuguese navy, but at present attached to the 
Imperial Observatory of Pulkowa, in Russia. These two drawings wn«, 
he considered, corroborative one of the other, and extremely fair repre- 
eentationa of the corona;' and both were, moreover, confirmed by the 
drawings of Mr Weedon, a talented engineer on Mr Vignoles' staff. 
The corona was very bright near the e^e of the dark moon, and gra- 
dually diminished until its outline vanished in the surrounding darkness; 
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but it wa» not bonnded b; » regular Dutllns, foi there were several 

streomerH and also carved Ta^a, which were observed oad depicted by 
eeveial obgervers. Mr Bonomi observed the planets Venus and Jupiter, 
dose to the obecured fan, shining with great brillknoy. Under no other 
conditions could these planets be viewed so dose to the son ; for in what- 
ever manner the aun might be shut off from view, the atmospheric iUa- 
mioation would drewn tbese planeU in light. Mr Oalton's careful draw- 
ing presented several strange boms of light, supported in part hj Mr 
Murrav's. Mr Weiler's presented strange appearances, which it waa 
difficult to reconcile with the others. M. Flantamour of Geneva, who 
made his observations near the eastern coast of Spain, made three socces- 
aive drawings of the corona during the eclipse. The appearances de- 
picted led the speaker to think that they could onlj be accounted for o 
■' ■.■..._. . "b of reflecting light eitende 

a clear they could not be pro- 
duced bj our atmosphere. 

He would show experimentally that there were means of delecting the 
difference between reflected and non-reflected light; for this purpose he 
would, with Mr Ladd's BSBiatance, throw a beam of light on to the screen 
by means of the voltaio lamp ; then, as he interposed a doubly-refracting 
prism, the beam would be divided into two beams, one of which would 
revolve ronnd the other without alteration of intensity as he caused the 
prism to rotate. He then would interpose an unsilvered glaai reflector 
m the path of the ray, and again place the doubly-refracting priam in 
the pain of the ray. On rotating the priam, the two beams of tight not 
only revolved the one round the other, but each became alternately ob- 
scured, thus proving that there is a difference between ordinary light and 
reflected light; the reflected light being what is termed polarised. By 
ascertaining, therefore, if the light of the corona were polarised, it could 
be ascertained with great probability whether it came direct to the eye 
or whether it had i>een bent by some reflecting medium. An Engliah 
observer had proved beyond doubt that the light of the corona woe po- 
larised, and a foreign observer, M. Prazmow^ had even gone further, 
and had shown that the position of the plane of poiarisation passed 
through the sun, the corona, and the eye of the observer. When this 
was ascertained, it went a long way towards proving that the lieht of the 
corona was reflected by something like an atmosphere, or at all events a 
medium capable of reflecting light intermediate between the earth and 
the moon. Was there an atmosphere extending from the earth to the 
moon ? The speaker slated that he knew not ; but be knew of no other 
hypothesis which would account for the appearances presented by the 

The Astronomer-Royal now retomed to the nd prominences, which he 
stated were seen in great beauty during the eclipse of 1860. As be had 
stated in the early part of his lecture, the question had been raised 
whether they belonged to the sim or to the moon. By means of the 
moving model, he showed that if they belonged to the moon they would 
follow her as she moved onward ; but if they belonged to the sun, those 
on the left would be shortened and those on the right lengthened as the 
moon moved from right to left ; as they were actually found so to do, it 
wa£ a strong pritnd facie argument that they belonged to the sun. M. 
Faye had also pointed out the following fact. Suppose there was a pro- 
minence on the top of the sun at the oammencement of the eclipse, it was 
evident that it must be at that moment to the left of the moon's centre ; 
at the middle of the edipse it would be juat over the centre, and on the 
right of the centre at the end of the edipse. It was not at all probable, 
if the prominence were an illusion resulting Irom the sun's light shining 
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throDglithe Talleys on tlie nooD's limli, that all parti of the edge could 
produce the same identical figure. 

It would be therefore leen that, beaides nteasurisg the increase and 
deerease of Imnuioua promineDceg in the path of the moon, it waa im- 
portant alio to aaoertain if anj prominence changed its angular poaition 
with respect to the moon's centre. The Astronomer- RojU stated, that 
in order to do ao he had had certain lines ruled on one face of the reflect- 
ing priim, which was placed in the focps of his teleecope, which was a 
refractor fonr inches apertnre, mounted on i sort of altazimuth stand of 
a Yerj portable kind ; this was exhibited to the audience. Mr De la 
Rue bad naed somewhat similar means, and being verr skilful in making 
hand-drawings of hesTenlr bodies, in which he had great practice, he 
completed two drawings, which were exhibited on the diagrams in con- 
nection with the nicTometer lines he had employed ; one of these draw- 
ings was made towards the commencement, uie other towards the end of 
the totality. Now it was perfectly obTioos, on looking at these drawings, 
that the prominence and rtA cloud situated at the top of the son, and - 
nearlv at rijibt angles to the path of the moon, had shifled their angular 
position during the period of the eclipse. Dr Bruhn, of Leipsic, who 
went to the east of Spain, not being provided with any means of measur- 
ing the angular position of a protuberance, profited bj the eircunutance 
that one of the prominences became visible before the totali^, and 
remained so for several minatcs afterwards, to make measurements of 
the distance of the protuberance from the cusps. Now the position of 
the eoeps could be calculated to the utmost degree of accuracj ibr any 
particular time, and Dr Bruhn found that, if the prominence belonged 
to the moon, the cusp must have shii^ed 26^ from its first position on the 
moon's limb; but that if it belonged to the son, the cusp had not shifted 
1° during the time he was observing. This was most conclusive evidenoe 
that the prominence belonged to the son. 

The Aatronomer-Bojal then pointed out other drawings of the promi- 
nences, particularlj a very beautiful one bj Mr Fearmey, of Sweden, 
which, as far as it went, confirmed Mr De la Hue's drawings of the pro- 
minences. He then went on to say, that, in ISfil, M. Baseh took a 
daguerreotype of the corona and prominences, but it was not a veiry 



extremely desirable to get photographi of the eclipaa Mr De la Rue 
took with him the Kew pbotohelic^aph, and obtained two large photo- 
graphs of the totality. Father &ecchi, of the Collegio Romano, had 
obtained five small photographs, and through the kindness of SeSor 
Aguilar he had obtain edphotographic copies of them. The photomphs 
of Mr De la Rue and Father Secchi, though made at widely different 
localities, agreed very closely. In both , the changes in the angular posi- 
tion of the prominences had been measured, and they agreed entirely 
with the supposition that they were connected with the sun. 

Father Seeohi had explained, in striking language, his reason fbr pre- 
ferring photographs to eye-observations. And he bad shown that certain 
obserrationi, on which M, PlaDtamour had founded an idea that' the 
changes of magnitude of the prominences were not explained by the 
moon's motion, were entirely disproved by the photographs. 

Some British officers stationed on the western coast of Ameriea observed 
the totality from Pu^t Sound, when the sun was only 2° above the hori- 
zon ; and he had received some excellent drawings from Captain Uicharda 
and Captain Parsons. On comparing the drawings of the prominenoea 
made on the west coast of America with those made in Spain, he was 
unable to recondle one with the other, — but there was an interval of two 
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hours between the two obserTations, and it was quite possible that in that 
inteiral of time fresh prominences had come into view ; and if the son 

was constantly boiling up, and these protuberances were fmoes, it could 
not be wondered at if there was a change daring that period. There wa« 
no perceptible change, however, during the short interval of time between 
tbe observations in Spain. 

If the prominences belonged to tbe son, tbe question arose, could we 
see them at other times than during a total eclipse ! With the assistance 
of Mr NasmTth, who had contributed the most important part of &e 
apparatus, he had made many attempts, bat hod not succeeded. Tbe appa- 
TOtua bad been lent to Prof. Fiazzi Smyth when he went to the Peak of 
Teneriffe, but he failed to see the prominences. These u^;atiTe result! 
did not in the least detract from the evidence of the prominences belong- 
ing to the sun, because we never coold get rid of the effect of the highly 
illumined atmosphere through which wo viewed the sun, and which, do 
what we would, eitingnishes even brighter objects than the luminooa 
prominences. 

The Astronomer- itoyal then said, that time had run out faster than he 
had anticipated, but he would, nevertheless, ask Mr De la Rue to exhibit 
his photographs by means of the electric light. Mr De la Rue complied 
with the request ; bat being called upon by the audience to explain the 
photographs, Dr Tyndal kindly took diarge of tbe electric lamp. 

Besides these evening meetings the first week, there was also on 
Tuesday evening a Natural History Soiree, in which the hall was adorned 
by a fine exhibition of botanical and zoological specimens, contributed by 
members of the Manchester Field Naturalists' Association, at which dr 
Lankester was requested to address the meeting on this interesting subject. 
This he did in a very pleasing and appropriate manner, dosing with some 
remarks on the connection between science and religion. It maj be safely 
said, that the interest both of the general meetings and sections was 
maintained to the last. And so zealous were the locfd reporters, that up- 
wards of 250 quarto columns were devoted to reports of the meetings in 
some of the Manchester papers. In the foregoing pages, however, Song 
with the papers which we publish in full, wUl, we believe, be found the 
most interesting facts, of a purely scientific nature, which were brought 
forward. 

The next meeting is appointed for Cambridge, under the pregidency 
of Professor Willis, but the date has not yet been fixed upon. 



Botanical Society of Edinburgh. 

Tkwtday, July 11, 1861.— Professor Balpodb, V.P., in the Chair. 

Dr Balfour stated, that in a recent tetter received from Mr A. Q. More 
of Bembridge, the death of Mr Albert John Hambrough of Steephill, 
near Ventnor, Isle of Wight, is recorded. Mr Hambrough was a dis- 
tinguished naturalist in that part of England, and was always ready to 
assist botanists who visited tbe island. He made important additions to 
the flora of the island, and his name is noticed frequently in Mr W. A. 
Broomfield's " Flora Vtctensie." Mr More iays,< — " His death is a sad 
less to natural history in this island. In him I have lost a most kind and 
valued friend, the only fellow botanist in the island." Mr Hambrough 
became a non-reaident Fellow of the Edinburgh Botanical Society on 14th 
February 1639, and he contributed many valuable plants to the bet- 
bMium. 
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The fdlowing CommimicatiouB were read : — 

1 . Notice of a Botanical Trip to Ben Lmrert and Sehihallion in Sep- 
tember 1860. By William Ekddib, Esq., Lecturer on Natural Sci- 
ence, Qlasgow. 

Profeuor BalfoDT haTing takan up hie autnran residenca at Aberfeldy 
last year, the writer gladlj accepted of an inTitation ironi hie old friend 
and teacher to join bun in a quiet botanical ramble to Ben Lawen and 
Sobihallion. At Aberfeldj thej were joined b^ WiUiam. BeU, who was 
oommisaianed from the Botanic Garden, Edinburgh, to collect feme. We 
devoted the 4th and Sth of September to the exploration of Ben Lawers, 
and after Btrolling throDgh the grounds and garden of TsTmouth Castle 
on the 6th, Ttailed SchihalUon on the 7th. A notice of our excursions, 
however pleasing the recollection maj be to our small party, will, it is 
feared, possess Uttle interest to the &>cicty, yet may not be altogether 
aspnifitahlc, if it ahould induce any of the members who have not visited 
that delightful district, to follow the course we pursued. With the aid 
of the morning coach from Aberfeldy, we were at the foot of Ben Lawers 
at a seasonable hour, and having eng^ed our lodging at a comfortable 
inn, situated on Loch Tay, at a spot convenient for commencing the 
aaoent, we at once buckled on our vasculums and began our journey. 
Ben Lawers is known to be one of our loftiest Scottish mountains, being 
4015 feet high, and consistiug of mica-slate mingled with chlorite-alate, 
and eihibltiug remarkably contorted forms where the surfaces are ex- 
posed in the upper precipices. The water oo arses below show beds of 
limestone interstratified with the schist. The mountain Is equally cele- 
brated for its alpine plants and the extensive and varied views obtained 
fo}m its summit. Dr Macculloch gave the palm to Ben Lawers, after 
having ascended almost every principal mountain in Scotland ; and, 
oddly enough, he mentions that on the hilL he met " two missionaries 
&om the Edinburgh garden, with huge tin boxes slung over their ahool- 
ders, who seemed to be in a perfect ecstacy of happiness." The lapse of 
some forty or fifty years since then had, on the present occasion, di- 
minished neither the bulk of the boxes, the gaiety of their bearers, nor 
the prospects with which they made their way directly over the shoulder 
of the hill to the corrie overlooking Locb-na-Chat, the field of their 
operations for the day. The following were among the plants collected 
this day : — Draba ineana, Cerattium afjDinum, Cherlerui tedoidts, 
SiUne acaulis, Sagiwt sabulata, ifufrus gaxatilia, R. Ckamcemom*, 
Sibbaldia procumbent, Epilobium alpinvim, E. aleini/olium, Cornus 
twectca, Hteracium alpihtim, Saaatureaalptna, Eriqeron alpinut,Arcto- 
ttaphyloi ifra-tirii, Potystichwm Lonchitit, and Poli/podium alpatre. 
Various cliffs and crevices were examined for Cgstopteria montana, not 
a vestige of which could be detected in its old haunts, but Woodsia hy~ 
perhorea was found in considerable quantity on the precipitons face of 
the corrie, which was ascended by Bell with the fearlessness of a crags- 
man. The ascent to the summit waa reserved for the succeeding day. 
The corrie occupies a leduded recess in the north-eastern declivity, 
where the view is closed in on the south by a ridge of the mountain, and 
only some glimpses of the distant heights of Strath Tay are revealed. 
The snow of the previous winter still lay In thick wreaths among the 
crevices of the rocks. The lofly cliffs overhanging the corrie were cast 
into shade by the mists drifting down the ravines from the upper ridges, 
unvisited by the sunshine which, in the valley below, was diffusing 
cheerfulness and warmth over the green strath and the yellow com fields. 
The weathered micaceous rocks, twisted into a thousand fantastic forms. 
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and grouped in fancilnl combinatkiTii, imparted additional wildness to the 

Next Aa.j we Btarted betimes, and took a straiglit coarse for the Hunt- 
roit of tlie hitl, which was reached after a stiff climb without our meeting 
with maaj plants which we had not picked the daj before. With the 
exception, perhaps, of Ben Lomond, the view from the fop of Ben Lawera 
is not equalled by that of any other moontun in the Highlands, and the 
day was taTonrable for'eDJojmg it. Although the lake below appeared 
without a ripple on its surface, the mountain top was swept by a strong 
breeze, which rendered it difficult to maintain one's footing on the more 
exposed ridges. The sun shone brightly, and the mountain and Tale 
were disclosed in the dear atmosphere as far as the eye could reach. 
The fertile banks of the loch lay extended below, from the rich woods of 
Eillin to where the sylvan beauties of Taj^oath mingle in the view 
with the remoter hiils and plantations of Tayside. Ben More is tlie 
most prominent mountain to the westward, beyond which rise the peaks 
of Ben Lomond and the other faillB overlooking Loch Lomond. »chi' 
halUon is recognised by its graceful outline and isolated position on the 
north ; and far beyond, in the same direction, may be descried the 
rounded summit of Ben Crnachau and the conical peaks of the hills over- 
looking Olencoe and Loch Etive. The eye could take in on the north- 
east the outlines of the enow-capped summits of the mountains surroanding 
the soorces of the Dee, and southwards were discernible the ranges of 
Strathmore and Stratheam, the Sidlaws and the Oohils. We proceeded 
to explore the dismpted rocks in the cavity to the south-west of the sum- 
nit, the part exposed to the prevailing winds, and where tlie storms of 
ages have worn the ridge into the appearani^ of a volcanic crater. The 
moist rocks on this unpromising height have long been known as a station 
for Saxifraga cernuo, one of the rarest of British plants. We were 
fortunate in obtaining a few specimens, which, as is nsually the case, 
were in on immature state, but readily identified by their bulbiferous 
stem and well-marked leaves, Saxijraga rieulaTis we did not observe, 
although it has been found on the mountain. Draba rupettrii occurs 
also sparingly in the crevices of these exposed rocks. ThaMctnim al- 
pinvm, ana some of the more common alpines, are comparatively plenti- 
ful. Following the course of the bare inhospitable ridge to the norUi- 
ward, we again sought the productive cliffs of the corrie, and examined 
the side opposite to that which occupied our attention on the previous 
day. Here, in the channels of the rills and the crevices of the dripping 
rocks, were found qn&a\itiea at H'joiottB alpestrU, which, although not 
absolutely amongst the rarest, was by far the most beautiful of onr alpine 
treasnres. The first sight of this lovely Myosolia, witii its bright azore 
flowers glistening in the spray, would have been an ample reward for 
more than the toil of twice ascending Ben Lawers ; and its frequent re- 
currence on the moist cliffs — sometimes within reach, sometimes (happily 
for our too eager acquisitiveness) beyond it — was a source of ever new 
delight. Haunting the same humid rocks were Satcifraga nivalU and 
S. itdlctrie. 

On the 6th the party examined the grounds of Taymouth, under the 
guidance of Mi Peter Murray, the bead gardener. On the ?th they 
visited Schihallion, without any definite idea of its botanical character, 
but with a lively interest in the hill itself, not only as forming a conspi- 
cuous and imposing feature in the scenery of the district, but still more 
particnlarly on account of its having been chosen by Dr Charles Hutton 
and Dr Maskelyne for their experiments to determine the density of the 
earth, and also from the subsequent observations of Professor Playfair 
on its geological structure. The lower part of the hill exhibits, in sec- 
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tioiiB cut by tbe Oxtxmt, beds of micsEeous and bombleDda slate interBtrv 
tified with cTTBtBlIine limeatone, but the upper part, forming the great 
bulk of the hill, coniUta of granular quartz, compact and hoiuogeneouE, 
and oapsble onl^ of iupporting a meagre vegetation. The Bommit, which 
terminates in a narrow plain about a mile in length, is covered almoat 
BzclDiiTelj with lichens and a few moises. To the botanist it affords 
{oobablj aa few attractions at auj mountain in Sootland. The plants 
gathered OD the flanks and lower slopes were the following, tIz. — Thalic- 
(runi alpiw*m, Qenitta anglica^ Rubut Ckamcemorus, Bippurii vulgarit, 
Saanfraga, aiwidea, 3. hypnoidei, var., S. itdlaris, Comut sueeica, 
Vacciniiim Myrtillus, Pgrota necunda, Empetram nigrvim, Salix arbu- 
lifolia, Lisiera cordata, Tofiddia paluttris, Ca/rex rigida, Faiuea 
ovina, vor.mmpara, KaALgcopodiamSelago. A Specimen of Poly iftcAum 
LonchitU was gathered, having 130 fronaa. At the summit, the rocks 
were criuted over with Lecidea geographica^ and amongst other lichens, 
C^raria Idandica, Scyphophorut beliidiflorua, and Cladonia rangi- 
ferina were not onfreqnent. Among the mosses — POgonatum alpinam, 
Dieranum futcuetm, Andreeea. rupettrii, Uypnttm dentiealalam, Tri- 
ehoitomttm lanvffitiotwm, and Finiiden* oama^oidei. 

The lemainder of the paper was occupied with an account of a visit to 
the Tommel, Killicrankie, Fortingal, Qlen Ljon, and the Falls of Mouees. 

2. On lome of the Slaget of Development in the Female Flotu^ of Dam- 

mara Australis. Bj Albx. Dickson, M.D., Bdinburgh. 
(This paper appears in the present number of the JoumaL) 

3. On tfit Bomologie* of the Floral Organ* of the Phan»ogeuyumi and 

higher Cryptogamoat fianti. By John Lowe, M.I)., Lyna. 

In this pamr the author attempts to explain homologies which exist 
between the Phanerogams and Phylloid Cryptogams. He suys — "My 
view is briefly this : tbat the spores of ferns should be regarded strictly 
as flower-buds, containing in embryo the reprodnctive organs, which be- 
have just at we might imagine a phanerogamous floral bud to do if de- 
tached from tlie parent tree, and made to complete its development after- 
wards. The prothallus I regard as the calyx or phylloid ezpousion, pro- 
tecting the male and female organs ; the rootlets of it as the nutrient 
vessels of the buds, true roots not being produced until the development 
of the embryonic cell. That this view is a correct one 1 am stron^y led 
to believe, m>m having observed since I wrote oat the above idea a siu- 
gnl&r monstrosity in the spores of Adiantum tenervm. These I have 
found developed as terminal buds from the extremities of the veins of the 
pinnules. The buds, which are covered by and produced from the nnder 
sorfaoe of the spore case, which is distincuy shown to be a Iblding of the 
margin of the leaf, are now developed into living plants instead of spores, 
and were in the initial state surroimded by paraphyses. 

4. Notice of LocalUiea in Scotland for some Bare PlanU. By Professor 

Ckelidoniummajiis, near Hopetoun ; Alyseutn calycinum, Lochleven; 
Silene noctijlora and Cardwas arvengis, var. setositi, St Andrews ; 
Mentha aylveiiri*, near Perth ; Carea irrigua, along with Cartas litaoea, 
Metbveit Bog ; Uardeum prateate, St Andrews (Mr Howie). 
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S. iMt ofPlanU growing in ike Bangalore Garden, Itytore. By Dr 

I. PHANEROGAMS. 

a. DlCOTTLKDONS. 

Iberig odorata, L. 
M&lcomia maritima, L. 



Narsvelia zeylasica, Dec. 
Clematis Gonriana, Booh. 
coriacea, Dee. 

Adonis autimtnalis, L. 
Nigella damascena, L. 
Aquilegia Tolgaris, L. 
Delphinium CaDBoUda, L. 
Ajacis, L. 

2. Dilleniacas. 
Dillenia epeciosa, Thanb. 

3. JIfagnoliaeea, 
Micbelia Champaca, L. 

Nilagiiioa, Zenker. 
4. Anonacecs. 
Uraria ep. (ATtamalais.") 
Anona eqnamoia, L. 
reticulata, X. 
muricata, L. 
Aitabottys odoraf iseimuB, Br. 
Guatteria loogifolia,' Wall. 



6. N^mphceacex. 
Nympliffia Lotus, L. 
Nelumbinm speciosum, Willd. 



Papsyei Rhoeas, L. 

somnilerum, L, 

dubiuin, L. 
Argemone mezieana, L. 
CbiTaeta califomiea, Lindl, 

tenuifolia, Zindl, 
Glaoeinin luteum, Sm. 



9, Onicifera. 
Matthiola aiinna, R. Br. 
Cheiraathus Clieiri, L. 
Nasturtium officinale, £. 
Capsella Bursa-pagtoris, L 
Iberis umbellata, L. 



"T" 



Lepidinni satiram, L, 
Brassica oleracea, L. 
Haphanna Batirus, L. 
Heliopbila arabioidet, Siva. 
Schizopetalon WaUceri, iS^ms. 



11. Cappa.ridae«ai. 
GrnandropBis pentaphfUs, Dee. 
Cleonke purpurea, X. 



IS. CittacefE, 
Cistns purpureus, Lam. 
Heliauthemnm Tulgare, Omrt. 

14. Violaeea. 
VioU odorata, L. 

tricolor, L. 

Walkeri, Wight. 
lonidium Buffniticosum, Ging. 



16. Polygalacim. 
Poljgala speciosa, Btc. 

• Wilid. 



17. Pittotporacv^. 
FittoBpoTum flavnm, Hookl 

undulatum, Yent. 



18. Caryophyllaeece 
OTpsophila elegans, Bieb, 
SteUaria media, L. 
Cerastium Tulgatum, L, 
DianthuB barbatus, L. 
deltoides, L. 



* Drawn ap at Dr Cleghora'i reqnest by JSx Wm. ITair, luparintanduit. 
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plmiariiu, X, 
SuHUurui olabncm, Bitt. 
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ViMaiik oraiata, XutdL 
Lydiiut Chalcedoiua, Zb 



tEigyniiiiif -£■ 

20. MaJvaua. 
Uakpo trifida. Gov. 
HalT» BjhMtiiB, L. 
Altluea roMk, Coe. 

Urena loliata, -t. 

Pavonia odonta, WiOd. 
LaTBten Tlmringiaca, Z. 
Hibiaeiui triraBpiB, Cav. 
Lindleyi, WaU. 
Titifoluis, L. 
eaimabiniu, X. 
Bosa-aiaeneis, i^. 
rnbro-pleniu. 
fl&To-pleiiiu. 
cameo-pleaos. 
grandiflonu. 
ladiatng, Cav. 
nmtabiliB, f/. 
TBT. plena. 



Sabdai^a, 



■jriacna, Z>. 

liIii£omB, Can. 

Laropas, Cav. 

escalentas, £■ 

Teaieaiiue, Cav. 
Theapeda popnlnea, Corr. 
QoBer^piom heibacenm, L. 



acnmiiuktiuD, £■ 
Abnmon BtriatniD, Dickt, 



Adansonia digitata, L. 
ETiodendnm BiL&actQognin, Dec. 
Ochioma LagopoB, L. 
Combaz malabariciuD, Dte. 
HelictoreR Isora, L. 
Klmnluma luM^ta, L. 



Gaasvnia tomentowi, B. B. K. 
Dombeja pmlmata, Cav. 
Brachrchiton acerifolinin, Schott. 
Viwnia to Intina, Voigt' 

22. Tiliaeeee. 
Cordkona acatast^os, Ltun. 
Triamfetia aagnlata. Lam. 
Oiewia aaiati«R, L. 
'Betij* Ammonilla, Roxb. 
EbeMarpos senatos, L. 

23. TerMtriiemiaceix. 
GoeUaapennQin ChMiTpiain, Dtc. 
Thea viridia, i. 
Camellia japonica, L. 

24. Auranliaeea. 
Atalantia monoplijlla, Dee. 
Tripbada trifoliats., Dee. 
Gljeotma pentaphylla, Corr. 
Bergera Ecmiigu, £. 
HmraTa eiotica, L. 
Feronia Elephantnm, Corr. 
^gle Mannelos, Corr. 
Citrug decuman a, L. 

Anrantiiini, Eitao. 

Bergamia, if iwo. 

LimoTiQia, Eisv>. 

tnedica, Ritto. 
25. SypericoMtB. 
Hjpencnm mjmreiiBe. 

36. (hitlifera. 
CaloplijllDni mopbylluni, L. 
Calysaccion longifolium, Wight. 
Qarcinia coniocarpa, Wight. 

27. Erythrox^aeax. 
Sethia indiea, Dk. 

28. MalpighiacetE. 
Malpigtua ponicifolia, Dee. 

heteranthera, Wight, 
Baniateria laorifolia, L. 
Stigmaphyllon Briatatum, A, de J. 
Hiptage Madabbta, 6art. 

29. SofindacefB. 
Cardiospennnm Helicacabnm, L. 
Sapindiu emai^inatiu, VaJU. 

fruticoaoa, Boxb. 
Nephelima Litcbi, W. et A. 

30. Utliaeea. 
Melia Azedarach, L. 
1 Azadiracbta indiea, J"uw. 
I Mimioma Nilsg^rica, TFurAt* 
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31. OedTdaeem. 
CedreU Toouft, Roxh. 
Chloroxjlon Swietenia, D«c. 



Vitui qnadron^aiia, WaU. 

vinifera, L, 
Ampelopaia itoylii, Hort, 

33. Qeraniaeta. 
FeUrgDnimn iDqniiuuia, Aiu 
Radnla, L'Herit. 
zonale, WOld. 

34. Tropm-laceK. 
TioptBolnin mftjus, L. 



Balnmina hortensis, Dec. 

36. Oxaiidaeea. 
ArenhDa Bilimbi, L. 
Oxtlis cornicnUts, Z. 

Tariabilii, Jacq. 
seuutiTft, L. 



38. ieutoeoj. 
IKosuia Tii^sta, ThwA. 
Bnta graTeoleDB, L. 



41. CfJiutracea!. 
Celulrns emargbata, Willd. 
Bex coraata, Xtndl. 

42. JthamruicecE. 
ZizTphoB Jujaba, Lam. 
CeuiothoB tnqoetruB, Dec. 

43. Hojitaliacete. 
Aristotelis Maoqui, L. 

44. TerAinthaeem. 
Odisa Wodier, Roxb. 
Bhut Unceolata, £. 



Mangifera indica, L. 
Anaoirdiam occidentale, L. 
Semioarpiu Anacardium, L. 
Spondiac Mangifera, Peri. 

49. MoringaeeoB. 
Motinga pterygospeima, GWt. 



*6 . 
Piptanthtu nepBlenaiB, Don. 
Podaljria sericea, Xam. 
Lnpiniu Hartwegii, BerUk. 
mDtabi£«, lEIueee. 
lateiia, L, 
pubeBceuB, Benth. 
polyphyllus, L. 
Crotaluia joncea, L. 
retuBa, Ii 
bliaria, L. 



labumifolia, i. 

mrBolenBiB, Rcxh. 
EotMa trifoliata, Pa-«. 
Ulez naniu, Willd. 
Spartium jancenm, L. 
CytiiDS alboB, L. 

Labnmim), L. 
intenuedium, Jforn. 
Lotos jacobEBUB, L. 
Tiifolium pratense, L., Tar. 
Trigonella Fffinnm-gracnin, L. 
Medioago (atifa, L. 
Indigofera enneaphylla, £. 

bimita, L. 

pulcberrima, L, 

atropuTpurea, Ham. 

TioUcea, Boieb. 
Tephrosia Candida, Dee. 
Wistaria sinenBiB, Dee. 
Robinia psendo^acacia, L. 
Sesbania EBjOTtiaca, Pert. 
Agati granoinoruiu, Deie. 

CUanthuB punicens, Sd. 
Sntberluidia frutesceuB, Br. 
SwaioBonia galegifoUa, SaliA. 



Pisum BatiTum, L. 
Vtcia Faba, L. 

LatbTiTu giandifioniB, L. 

odoratuB, L. 
Anehis bypogtea, L. 
^■chynomene aspera, L. 
Seamodinm triflorum, L. 
Hedysarum coronarium, L. 
OnobrycbiB Batira, L. 
Clitoria tematea, L. 
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Eennedja nibiciinda, Fim. 

monoplijlla. Fen. 
CutBTslia glmdi^ Dee. 
MucoiM pnirita, Hook, 
ErTtbrinaindica, L. 

OTclifolia, BokJ». 

Blakii, B. N. 

■ecundiflora, Brot. 

EubeTMS, RtMA. 

UarifolU, Jacq, 
Eatea fioiidoBa, Soxb, 
DolichoB nuiflonu. Lam, 
Labkb vnlgaie, Sami, 
PBopboearpus tetragonolobiu, 

Dec. 
CajanQB indiouB, Spreng, 
Cantbaroepernium pHocifloram, 

W. et A. 
Abrua precatorioB, L. 
Pterocarpiu nuusnpinm, Rwb. 
Brachyptenun scftndeiiH, Bth. 
Pongamia glabra. Vent 
Balbergia latifoUa, Roxb. 

Siiaoo, Botcb. 
Edwardsia graodiflora, SatUb. 
Sopbora tomentota, L. 
Virgilia capeDBis, L. 
CastanosperiDtiio aiutrale, A. 

Hmm&toxjrlon oampecbianum, L. 
ParkinsoDia acnleata, L. 
Poiuraana pnlcberrima, L. 

regia, Bojer. 
elata, L. 
CsBilpinia Sappan, L. 

aepiaria, Eoxh. 
coriaria, WiM. 
digyna, Sottl. 
Catbartocarpus Fiitola, Pert. 

RoxboTghii, Dec. 
Casaia alata, L. 

florida, Vahl. 
aoriculata, Eo«b. 
glauea, Lant, 
Amberstia nobilis, WaU. 
Jouesia Aaocs, Boxb. 
Tamaiindiu fndica, £. 



vari^ata, Z. 

tomentoia. L. 
Adenauthera paTouina, L. 
PriMopu apicigera, L. 
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Mimosa mbieanlU, L. 
Acacia robnsta, Burch. 
lopbantha, Willd. 
mtuTonata, Willd. 
TerticiUato, Waid. 
■peoiota, Willd. 
RuaTeolem, Willd. 
longifoUa, WUld. 
itricta, waid. 
Alblziia Jnlibriaein, Durtm. 
Inga HBinatozrloii, Wiild. 
Homitoiii. WiUd. 
doldit. Willd. 

47. Rosaeece. 
Amygdalue persica, L. 
Afmeniaca vulgaria. Lam. 
PruDoa domeetlca, L. 
Kenia japonica, Dee., tbt. plena. 
Geum eoccineum, L. 
Rubag biflorus, Ham. 

roBEefolioB, Sm.,Tar. plena. 
Fragaria Tirginiana, MHi. 
BoBa Danuucena, MiU. 
mbiginosa, L. 
indica, L. 
multi flora, Thvmb. 
moMthata, MUl. 
centifolia, L. 
Lawrenciana. Steeet. 
pomponia, Dee., vai. De 
Meanz. 
Eriobotrya jammica, Zitidl. 
CotoneatteT affiniB, Lindl. 
buxifolia. 
miorophylla. 
PyruB communis, i. " 
MaluB, L. 



49. Combretaeete. 
Teimutalia Catappa, X. 

Belerica, Boxb. 
Poirrea pnrpnrea, Cotnm«rt. 
Combretum densiflorom. 

grandiflomm, (3. Don. 

eomosum, G.Don. 
QuioqaallB indica, L. 

50. Onagracea. 
Fncbsia wrratifolia, Hooh. 

corymbiflora, Lindl. 

(many TarB.) 
Oama Lindheimerii, 8p(Kh. 
Eucharidiam concinnnm, F. et if. 
Clarkia pnlohella, PwA. 
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53. Lyikraceas, 
Ameletia indioa, Dec. 
Caphea platjcentra, BentK 
LawBonia inermu, X. 
Lafoengia Vandelluna, Dec. 
Lagenbacinia indica, L. 
Tar. alba. 
BegiuE, Roxb. 

63, Myrtacece. 
Pudiam pyriierum, L. 

E^iaifemm, L. 
attlejanum, Sottne. 
AcUands. 
Eucaljptiu lobnBta, 8m. 
concinna. 
globalua, Lah. 
perfoliate, Dtif. 
virgata, 5ie&. 
Mjrtua communis, L. 
Rhodom jrtns tomentoaua, Dec. 
Jamboaa vulgaris, Deo. 

malaocensiB, Dee. 
Eamngtonia apeciosa, Fortt. 
racemosa, Blwn. 
Careya aiborea, ifoieb. 

dl. CucuTlnlacea. 
Zaaonia indica, X. 
Bryonia ecabrella, L. 
Momordica Charantia, L. 
fienincasa cerit'era, Savi. 
Lagenaria vulgaris, Ser. 
Cucnmu Melo, L, 

sativus, X. 
Tricbouwtbes angnina, L. 

■ptSmsAn, Bowb. 
Gucuibita mazima, Duek. 
CitriJlus,X. 
oTJfera, X. 

65, Papayacea. 
Carica Papaya, L. 
Modecca palmata, X. 

56. Passifioracea. 
Passiflora alata, AU. 

Lescbeaaultii, Dee. 
qoadiangulariBiX. 



Paaeifloia lanrifblia, X. 

■erratifolia, X. 

coneifolia, Cav. 

etertilea, L. 

kermesina, Sk. et Otto. 
var. pui^niea. 

fietida, Cav. 

Middletoniaaa, Paxt. 
Mnrucuja oeeUata, Pers. 

67. Tnmeraeex. 
Tornera obnifolia, X. 

Tar. angtutifblis. 

58. Loaaacem. 
Bartonia aurea, Simt. 
Blumeubachia ineigniB, Schr. 
C^pbora lateritia, Hook. 

59. Portulaceoe. 

Portnlaca qnadrifid^ X. 

Thellaoouii, Dec, 
grandiflora, Book. 
oleracea, L. 

Calandrinia Lindleyana, Dec. 

60. CraasulacttB. 
Kalancboe crenata, Hare. 
Btyophjllum calTciiium, 8<ji. 
pinnatum. Hook. 
SemperriTom tabulKforme, Scan. 

61, Ficoideas. 
Ueaembrjanthemum tricolor, X. 

crystalUniun, X. 

pomeridianum, X. 
Olinua trianthemoidea, Seyne. 
Tetragonia eipanea, X. 

€3. Cactaeea. 
Opuntia DiUenii, Haw, 

apinoaisaima. Haw. 

(MchiueUifera, Haw. 
CereoB erectua, Haia, 
CereoB crenatus. Book, 
Epiphylloin truncatum, pfeiffer. 
Pereskia Bleo, H. B. K. 

63. Saxifragaee(E. 
Hydrangea hortenais, X. 
japouica, X. 

6i. Umbellifem. 
Hydrocotyle aaiatica, X. 
Didiacua csroleua, Dec. 
Apimn gtaveolena, L. 
PetroBelinum BatiTum, ffoffta. 
Camm Carol, L. 
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FgNuenlnm Tulgue, Adam. 
Putlnac* MK^vm, L. 
Daocui Carote, L. 
Corundram utivnm, L. 

66. AraliacecB. 
Ptuux fruticoauiu, L. 
cochleBtom, L. 
Hedera Helix, Z. 

66. Caprifoliacea. 
Comaa macniphjlla, Wall. 
Bentbunift ir^ifera, Lindl. 
Iionicerft LeBcheuaultii, Wall. 



68. Svbiaeea. 
Spennuoce hiBpida, L. 
CbaaoUa tbTTsiflora, Tkwaitti. 
Coffes snibica, L. 
Pavetta indica, L. 
Ixora coccisea, L. 

CrifloTs, Vahl. 
dhnca, Boxb. 
undiilata, Roxb. 
CUoKHwa racemoEa, Jacq. 
Hamelia pateng, Jacq. 
Pentas caruea, Benih. 
Kondeletia speciosa, Lodi, 
Bouvaidia tripbjUa, L. 
Manettia gUtn'a, L, 
Cinchona CaliBaya, L., Tars. 
Nauclea parviflora, Roxb. 
Kandia diiiDeloruiu, L. 
Gardenia florida, L. 

Muttsnda &oiidoEa, L. 

69. Valeriaiuiceai. 
CraitnmtbiiB ruber, Dec. , 

macrosiphon. Die. 

70. Dipsaeacea. 
Scabiosa atropiiTpuFea, L. 
Knautia orientalu, L. 

71. CompotiUB. 
Ageratum mexicaniim, L. 
dstei amelloides, L. 
CalliatepbQB cbiuensia, Die. 
Vittadenia triloba, Dee. 
Bellis perennia, L. 
Bracbjcome tberidifolia, Benth. 
Centauridiam Drummondii.T'or. et 

Gray. 



Pludiea indica, L. 
Eclipta proBtnta, L. 
Dahlia TariabiliB, Desf. 
SieK^beckia orientaliB, L. 
Meumpodinm macranthiun. 
Xantbinin orientale, L. 
Ziimis elegana , L. 

T&T. plena. 
Gniiotia oleiiera, i>0C. 
Bndbedua digitata, A it. 
Dracopia ampleiicanliB, Cetsi. 
GTmnopBis imiBerialiB, Booh. 
Calliopaia bicolor, Jichb. 

Dnunmondii, Hook. 

coronata. Hook. 
CoreopBiB lanceolata, L. 
HelianthEu taberosus, L, 

£idens cbilenais, L. 
SpilantlieB olsracea, L. 
TGmenesia encelioidei. Coat. 
Sanvitalia procomlienB, Juet. 
Tagetes patula, L. 
erects, £. 
Gullardia piota, Hook 
Gutierrez iagTiiinospermoides, Tor. 

ot Chatf. 
Heleniom tenoifolium, Nvtt. 
Galinsoga bracbTstephana, B. et 

Pan. 
SoKslgina triloba, Dec. 
Spbenog^e Bpeciosa, R. Br. 
Madia ii«cosa, Dec. 
Madaria elegaus, Dee. 
CladantbuB pioliferus, Dec. 
Achiilea Millefolium, L. 
LeucantbeiDuni vulgare, Dec. 
Pjrethrum Parthenium, L. 
ChrTBanthenium indicum, L, 
tricolor, L. 
A^jrantbemutn frutescena, Webir. 
Dimorpbotheca pluvialiB, Dee. 
Cotnla auatraliB, Hooic.jii. 
Cesia turbiuata, Commeni. 
ArtemiBia indica, WiUd. 

Abrotanum, L. 
Anunobinm alatuni, R. Br. 
Hnnea elegana, Sm. 
Rhodanthe Maugleaii, Lindl. 
Aoroclininm roBeum, Hoob. 
UelichijBum bracteatom, Don. 

var. alba. 
Cacalia lempervirenB, Vahi. 
Cineraria lauata, Willd.,Tai: 
Senecio Cineraria, Dee. 

Jacobtea, £. 
Calendola arrenBiB, L. 
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Oiteospermmn Bpinogam, L. 
EchinopB echinatui, Boxb. 
Xerantnemnm cjUndracenm, Dtc. 
Centaurea Cyanas, L. 
Amlterboa moscliatB, Dee. 
CarthamnB tioctorius, L. 
Onopordiun Acanthiiun, L. 
CjTiara Soolymas, L, 
Cichorium IntybuH, £. 
Trugopogon potrifolins, L. 
Lactuca sativa, L, 

72. Lobeliacece. 
Lobeliu Erinos, L. 

heterophjlla, Cav. 

syphilitica, L, 
Pratia angulata. Booh, fl, 

73. Campanwlaeea. 
Campannla Vidalii, H. C. Wat. 

rapuncuoideB, L. 
Specnlaria Sp«culuin, Dec. 
lYechelinm cierDleuiu, L. 

74. Oaneracea. 
GeBnem tubifloTa, L. 
AchimeneB longiflora, HooJt. 

pedunculftta, Benlh. 
Olozinla specioBa, Bot. Beg. 

75. Myrtinacea. 
ArdiBia cienalata, Ven. 

polycephala, Wall. 
Jacqviiiia ruscifolia, L. 
CorTnocarpug liBTigatu, Fortt. 

76. Sa^tactm. 
Acbru Sapota, L. 
MirnvBopB Elengi, L. 
Bassu latifolia, Soxb. 
longifolia, L. 



77. J 
DioBpyTOB Sapota, Roxh, 

78. Ohaeeas. 
Noronliia etnargiiiata, Poir. 
Ligiutrnm aiuenBe, Sort. 

79. Jasmvaae€<e. 
Jaaminnin Sambac, Ait. 

latifoHum, Boxh. 
aiiriculatum, VaM. 
ligtutrifolinm. Wall. 
trineTTB, VaM. 
heteiopbjilam, Boxb. 



Jasminmii TeTolntnin, fSmi. 

officinale, L. 
NyctantlieB arbor triatig, L. 

80. Aselepiadacem. 
Cryptoatogia f^randiflora, B. Br. 
HemideBinuB indioiu, R. Br. 
CalatropiB gigantea, R, Br. 
SarcoBtemma breTut^ma, W. et 

A. 
OxyBtelma esculentimi, R. Br, 
OompliooarpuB frnticosiu, R. Br, 
AsclepiaB cmaBsaTica, L. 
Tylophora aatbmatica, B. Br. 
Pei^utaria odoratiHsima, L. 
Stephanotis floribunda, Thwart. 
Hoya camiMa, Browne. 
imperialia. Hook, 

Ceropegia eiuifolia. 

Jacquemontiana. 

fimbriata, E. Mey. 

jimcea, Roxh. 
BouceroBia umbellata, W. et A- 
Stapelia revoluta, Mast. 

81. Apooynacete, 
Allamanda catWtica, L. 
Schottii, Fokl. 
Tbevetia neciifolla, Jom. 
Cerbera Odollam, Ocertn. 
Tabeni«montaii8cDToiiaTia,A.£r. 
Vinca rosea, L. 

var. alba. 
Plnmieria acnminBta, AU. 

alba, Jacq, 
Vallaris dichotoma. Wall. 
Beanmontia grandiflora, Walt, 
Wrightia moUiaBima, Wall, 

BUtidysenterica, R. Br. 
Neriom odorum. Ait. 

Echit«B HubeTecta, Willi. 

paniculata, Roxb. 

82. Strychnea. 
StrychnoB Nui-Tomica, L. 

83. Pedaliaeea, 
SeBunum indicum, L, 
Fedalium Morez, L. 
Martynia fragrang, L. 

craniolaria, Sun. 

84. 
Kgnonia inberoM, i 
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gncilU, B. Cap. 
xjlaoKn^ Boxb. 
AmiAilopluDiii HaliaLi, H. Birk, 
Sp*thodm adenophjllA, WaiL 
eriipa, TFatl. 
eanpaanlaht, Bot, Mag. 
Stereoapenmun aiurealeii*, Dtc, 
ehsloBoidw, Dec 
Tmohu eapentit, Undl. 

juminoidM, Q. Do%. 
ittna, •7>iM. 
EoeromoMrpna mber, £mm at 

85. QiAxiaetix. 
Cobaa tctndent, Cap. 

86. Pt^emoniaeea. 
Phlox Dranunondii, ^oo£. 
CollomiB linearia, NutL 
Qilia tricolor, BeniK. 
Leptoiiplum densiflortu, Bth. 

anieiu, BeiUh. 
Ipomopais elegans, Rteh. 

87. Convohmiaxta, 
EtoIthIos abinoidea, Z. 
PoniM TolubilU, Burm. 
ConTolTolu porviflonu, Vahl. 

tricolor, L. 
Tar. alba, 
Jaoqnemontia Tiotaeea, Choi*. 
Exogoninm Furga, Choit. 
Calonjction Kozburghii, Choi*. 
Ipcnnaa linnata, Ort. 

Pu-capne, Svitet. 
aeMiliflora, £otA. 
ODGcmea, L. 
Na,£. 
Qnamodit pb<Btiicoiim, Ctuniy. 

Tax. alba. 
B&tataa ednlia, Choii^. 

betacea. Chou^. 
Pharbilie biapida, Chmsy, 
CKTolsa, Choity. 
ArgjTeia apecioM, Stat. 
taneaiMfKer. 

BS. Ouaeutaeem. 
CiucDta refleza, Boxb. 

89. Boraginacea. 
Cerintbe major, L, 
Echium Tu^are, L. 
Nooea lot«a, Dte. 



Myosotii arroteis, L. . 
palnBtria, L. 
Borago OQleinaliB, X. 
Tricbodeaina indicom, Jt. Br. 
Tiaridium iudienin, Lthm. 
Heliotroplma peraTiannm, L. 
Ompbalodea lioifotia, Ldtm. 

90. Cordiaeea. 
Cordia Mjxa, L. 

Sebeatena, L. 

91. Hydrophyllaeem. 
Nemopbila inugnia, Dongl. 

maculata, BcnUt. 

atomaria, Fiteh. 

diaeoidalis, Fideh. 
Entoca Tiadda, R. Br. 
WhitlaTia grandiflora, Sarv. 
Pbaeelia congeita, Hook. 

92, Solrmacea, 
Habrotbanmaa el^ana, JTtuU. 
Petunia njetaginiflora, Juss. 
Xieotiaua TslMcnm, L. 
Datnra Stramouiom, Z. 
faitnosa, L. 
cbloTantha, rar. plena. 
Nieandra phyaaloidea, 0\ata, 
Capsicuni annuum, L. 

trntewaiu, L. 
Ph jaalis peruviana. L, 

flezuosa, L. 
SolanuOL arbereum, B". et B. 
Balbiui, X>aoaJ. 
tuberosum , J. 

giganteum, Jaeq. 
Lyooperaicum eicnlentum, UUL 
BrugmanaiA aoaTeolena, Weit. 



Saloigbssis ainoata, S. et P. 
Schizanthoa pinnatna, £. et P. 
Calceolaria bjbrtda, HtarL 
Verbaseum Thapana, L. 
Alonaoa Waroewitzii. 
Angelonia aalicarijEfolia, Slh. 
Linaria bipartita, Desf. 
Antirrbinma mi^ua, X. 
MauTandia Barclajona, Ldl. 
Lopboapermnm aeandens, Hooi. 
Fhjgeliua capeniia, M«y. 
CdUiMia luoolor, Bth. 
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Colliiui» ^randiflora, Bih: 
Pesbtemon Hartwegii, Bth. 

p^mpaiinmqs^ WtUd. 
Rnss^a jnnoea, Xuee. 

mnltifiora, B. B. K. 
Mimultu mosehatns, L. 
Tonhu uiatitn, L. 
Tar. 
cordifblia, Rokh. 
Digit^liB pDTparea, L. . 
Veronies dpicata, L. 
Francuoea eziioia, Behtfdw. 

uaiflora, Foht 
Cresoentia slata, H. B. K. 

94. Labiatat. 

OoimQin cannm, Bmit. 

banlicom, L. 

. BonctTim, L. 

FleofmLthns tnberofiu, Roseb. 

Colena bubatiu, Bth. 

aromaticiu, Btli. 
LaTandula Tera, Dec, 
Salvia a^^ntea, Z. 

ooooinea, £. 

offlcin^, L. 

aplendena, S^o. 

pateiks, L. 
Salvia bicolor, Lam. 

Honnitmin, X. 
Hona^a didjma, £. 
Origanom Mqorana, L. 
Thjmiu Tulearii, 7 



HTwopns offieinalis, L. 
Leoiranu tataiiciu, jSurm. 
HolsuUoldia Banguinea, BAz. 
Mentha Pipeiitt, i^. 
Mp |i«T^ omemalui X. 

95. Verbenacea. 
AIoTBia dtriodora, Ort, 
VerbKia venosa, ^ooA. et Qill. 

nrtlcifolia, L. 

melindies, Hooh, Tar. 

offlinnalis, L, 
StachTtarpheta mntabilii, Vahl. 
jKaaioeaaa, Vahl. 
' litntana indiea, Boxb. 

meliMffifolia, Ait. 

actileata. i. 

mixta, ^eng. 
Vitex trifolia, L. 
Premna latifolia, Roxh, 
Tectona grandis, Z. 
Omelina aiiatica, Z. 
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VolkamAria EnmpfeHi, WiMd. 
Clerodendron fragrant, Ait. 
Tar. plena. 



Biphonanthiu, A> Bri 
sp. f (Maoritiiu).'' 
rOMun, fToR. 



Duranta fSUiu . 

Flamieri, Z. 
Petnea volubilis, Z. ' 

CaUicarpa Reeyeeii, WtUt. 

96. ^cantAocM!. , 

Thunbergia gnndifloTa, itorb. 
alata, nocit. 
lanrifolia, Boot. 
Mefenia erecta, Nret. 

Hawtajneana, /fees. 
Hexacentris coocinea ifees. 

mywrensJa, Book. 
RueUia formosa, Andr. 



Batleria QibsonL 

cri8Uta,Z. 
acBminata, Wight. 

nor. spl (Anainalau}. 
Crowandra axillans, Neei. 

infundibiilifoTinis, AH. 
Apbelandra cristata. Ait. 

anrantiaca, Lindl. 
Graplophjllnm bortenm, Ifeet. 
var, piota. 
v>T. atropnrpurea. 
Qendarassa TDlgarii, Nees. 
Eranthemvin polchelliun, Andr. 
Rhinacantkiu cominunu, Nee$. 
Didiptera spiiuwa, Neei. 
Feristrophe lajLceolaru^ JSet$. 

97. Priimviaeea. 
AnagaUis indiea, L. 

is. Plvmlxtginaeea. 
Plombago zeylanin, Z. 
n]Bea,Z. 
oBpensiB, Tkxmb. 

99. Ifyctaginacai. ' 

BoerliaaTia erects, Z. . , 

Abrpnia ombellata, Jtttt: 
Itlirabilia Jalapa, L. ' 
BiigainvClea spectabilia, Commen. 
Puonia ocnleata, Z. 

morindifolia, R. Br. 

100. PUmtagimetct. 
Plantago aaiatloa, Z. .. . ■ ' 

-OCT. 1861, 2 ft, 
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101. ^MonHitacwB. 

OompliTena globoM, L. 

AchTnnthei upera, L. 

Piip«lM orbiDDlata, W^tU. 

Amanntlkiu poljguani, L, 
spinonu, L. 
Mndfttiu, L, 
liTpodumdrUcai, L. 

Cdoda aigentea, £. 
eratibi,£. 

lOS. CAtnopodiocM. 
AtriplMh ' ■ ' 
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103. Batellaeta. 



lot BMOniaeea. 
fiuebiovles, £^[>oJ^ 
dipeUla, C^roAara. 

duooloT, lilt: 
nlmifolu, JTov. 
pabnata, Don. 
tomentou, Sehott. 
riinnifbUK. 



105. Pa^gonoMO!. 
lUieiim rhsponbciiiit, L, 
Folygoniuii orientnle, L. 

FagopTmm, L. 
rimlue, R>tt, 
RanMx aangniiieiu, £b». 
Teucariiu,i^. 
Acetow, !>. 

106. Lauraeea. 
Cintuunomnm Casaia, X. 
Penea gratiHuna, (heri, 
Tetnnuera monopetala, Jtoxb, 

fermginea, S, Br. 

107. Proteaeeas, 
Lenoadendnm argenteum, £. Br. 
QrerOlea roborta, A. Ounn. 

linearii, S, Br, 
Tdape^ apedoaunroa, B. Br. 
StenooarpnB Caniunghaiiiii, B. Br. 



Anitolocilua braeteata, Bote, 
indica, L, 

110. SupAorbiocAi. 
PedOanthna tithyinaloidea, Necl. 
EuphcffW neriifolia, L. 

Tirocalli, £. 

Bojeri, Booi. 

antiiponuu, L. 

pQulifera, L. 
Poinsettia polobeRuna, Qrah, 

Tor. alba, 
Hma erepitana, L, 
StillingU aebifera, WHld. 
Sapiom indioum, Willd. 
AtMljpha indica, L. 
AlenntM triloba, Fcrit. 
Jatropha pondnrtefblia, Boxb. 
mnltifida, L. 
glindnli&ra, Boxb. 
Coicas poi^ana, Adant. 
Janipba Uaaihot, Kih, 
lUeiniu conunniiis, L. 
Codwnm Tariegatnm, L. 

Tar. longi&lia. 
Kottlera tditcfairia, Roscb. 
Trewia nndiflora, L. 
Croton Tiglimn, L. 
Phyllanthua Nimri, L. 
Emblica officinalis, Otart. 
Cicca dirticha, L. 
Secnrinega nitida, Oomnmrs. 
Kirn* BempOTTirenB, L. 
Seidia flonbnnda, W^ht. 

Ill, Vrtieaeem. 
Urtiea gcabrella, ffwcb. 
Boehmeria sp. (Sikiim. 
CannabiB Bativa, L. 
Hnmulos LapnlnB, L. 

112. itoraeea. 
MoruB indica, X. 
Fioiu elaetica, Boxh, 
repauB, X. 

nligiosa, £. 

113. Artocarfoetie. 
ArtoearpnE int^;rifotia, X. 



115. Amentifera. 
Salix indica, X. 
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Corjlns ATellana, L. 
Qoeroiu Robnr, L. 

116. Oaraarinaeea. 
Ganutina raurioata, Boxb._ 

e^aiMtifolia, Portt. 

117. ConiferiB. 
Pinoa longifolis, Boxb. 

FBeudo-Blfoboa, Lmdl. 
Bylreatru, L. 
'a ezoelBa, R. Br. 

O nnn in rtimn I, ^tt. 

BiAy/M, Hook. 
Cookii, S. Br. 
« orientdu. Lam, 
robosta. 
Jnniperns leonrra, Ham. 



Tbiga orientalis, L. 

Tar. Waicoaa. 
Ojptotneria japottiea, Hook. 
Caimiam fornlosa, J>on. 

caahmenaiia. 

iimebris, En^ 

luaitaniea, Thwnb. 

L«irBOiuana, ifwrr. 



PodocaipuB loiwifolia, Borl. 
Fr^mla Ommii, HooJe. fil. 
apl (Sydney.) 

118. Oyeadaeea. 
Crcu lerolata, Thunb. 
Uacxomnia ip. ? 



6. MONOCOTTLEDONS. 



119. Dioseoreaeea. 
DioMorea Batira, L. 
alata, £. 
bulbifera, L. 
Batotaa, Thtwb. 

120. amUacM. 
Smilaz OTalifolia, Boxb. 
dfiltoidfia. 

ISl. Roxburpliiacece. 
Roxbn^Ua gloriosioideB, Dryan- 

132. OrchidaeetE. 
Dendrobinm chrysouthaia, Wall. 
Eria demidora. Wail. 
Bletia hyadnthina, Xindf. 
Yaada apathulata, Spreng, 

Bozbuishii, B. Br. 

teres, Ltndl. 

Aerides odoratnm, Lowr. 

Cymbidiaiu enBifoIiom, 3vi. 



Sa^TTium sp? (Nilnria.; 
CtBKMmie media, Wall, 
Vanma atomatioa, iftrak 



133. Zingiberatm. 
Alpinia ealoarata, Aofcoft 

nntani, Soteoe. 
Zingiber Zenunbet, Botooe. 
offleuwliB, Boieoe. 
KEBmpfeiia oralifolia, Roxh. 
Amomom angoBtifolJum, Son. 
CurDQiDA loDga, Boxb. 
CcMtui Bpeoionu, fbn. 



121. Marantaeea. 
Canna indka, L. 

lutea, Roaeoe. 
edulu, £<!r. 

1S5. Mwaeece. 
Mua tapientom, facb., Tar. 

•nperba. 
6treUtaia r^;iiift, Batila. 



germanioa, 

loreDtina, J 
FardantliiiB linenBis, Eer. 
Tigridia FaTonla, /tu*. 



138. Hyposcidaeta. 
Cuienligo ombioideB, Boxb. 

139. AmaryUidaeea. 
Amaryllu fbrnuMueujia, L, 

pHitta«uia,Xer. 
Zepbyranthna oandida, Herb. 
Nerine sarnieneiB, Herb. 
Criniun BBiaticam, Herb. 
Hnmanthiu ooccmeuB, L. 
Gyrtanthns obliqana, Aii. 
Pancratium zeylanicum, L. 
NaroiBans Tozetta, L. 
Alatriiemena aorea, L. 
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_lft, JfM. 
DoTyinthoi aodn,R. Br. 
Agmra ameiieana, L. 

, T4r. variegate 
viTipan, L. 

laO. LOiaoM. 
Tnl^ mwTeoleBi, L. 
LQiiun loDgiflorum, WaU. 
QbiioM capetlw, £. 
' — pantiiiu mnMllAb] 
■iithea talieKMa, L. 
Tar. i^enm, 
Kniphofla UTaria, Hook. 
Pht^minm tttUz, Fotvt. 
SanicTien i^laniaa, Bot. 

i^lindfka. 
Aloe indiea, Sot/U. 
Yncca glorioM, L. 

angutifolia, tWnt. 



T<»maa,L. 
OnillKwaliim datum, B, 8q>. 
Hjarinthiu orientalu, L. 
Avphodelo* fiatnlomu, X. 
Aipaiagna lameiitamu, L, 

officinalis, L. 
Dracsenui ferrea, Z>. 



133. Coaimdynaeem. 
Tiadefcantia dJscoloi, L, 
CommelTiis ccelestls, L. 

t)«a0deiuu,.X. 
Cjouotia faadcuMta, Rom. et Sch, 

134. Falna. 
Are«a oleracea, L. 
Seaforthia eleguia, B. Br. 
CuTota Mens, L. 
BonHUS flabelliformis, L. 



Ctvypha nmbiBcnlifflra, £. 
autralis, £. £r. 
Linitona mBoritiBiia, WaU. 



Phtenix sjlrertiis, £iMt&, 
Coco* nuofera, L. 
Arenga sacohori&ra. Lab. 



PandaoDi odmatisiimu^ L. JU. 

_■ 130. A-rwea. 
Ooloeasia odoia, Roa^. 
AmtnpliophallaB oampaanlattu, 

Caladiiunl Uoolor. . ., j 

Dnoondiim polTpbjBwn, L. 

137. Oronffocas. 
Catla irthMpiM, X. 
Aoonu Cabunu, X. 



1S& 
Pi«tia Sttatiotes, L. 



Orjca satiTa, L. 
Zea HaTs, X. 
Cois Lachijma, X. 
Pamoam TDiliacenm, (Ttibj. 

jumentoroni, Pwi. 
Spinifex aqaarrasiis, X. 
(miodoa Dactjkn, X. 
Elensine ooracana, Giert. ■ ■ 
LaguruB OTatos, X, 
Arena satira, X. 
Poa anmna, X. 
Briza maxima, X. 
Dactjlij glomecata, X. 
Lamarckia anrea, Jf jrne&. 
Festaca dnrinsciila, X. 
Bambuaa arondiitacea, £. 
Lolioin italieimi, Braun. 
l^ticum hybermun, X. 
Sacchaiom officinamm, X. 
Andropogon SchtenanthiW, L. 
SoTghom aaodiaratinn, Pert.- 

valgare, Fen. 



II. CRYPTOGAMa 



110. FaUx*. 

Drynaria qneroifolia, Bory. 
HemionitiB cordata, Bovb. 
Platjcerinm a]d(»me, Gaud. 
Cheilanthea fudnosa, Kaulf. 
PellBca geraaiifi^ia, Fe«. 



Adia&tom caudatnm, X. 

Oapillos- Veneris, L. 
Onychiiun aaratnin, Kavlf. 
Pt«^ii longifolia, X. 

arguta, Vahl. 

seiTulata, X. 
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^echniun orieutale, L. 



NiduB, L. 
Nephrodium inoUe, B. Br. 
Nephrolepii hirmitDla, Pretl. 
Oleichenia dichotoma. Hook. 



Ljgctdin: 

141. OjAioglostacax. 
OphiogloBaam. Tnlgahun, L, 

142. Marnleacem, 

MnrtUea quAilritbUa, L. 



i 6. Litt of Kmu of the Barer Plant* dbsenxd in the vidnity of Perth. 
By Mr FaAscie B. W. Wbiib. 
In TSf^iTenM to obaervatioiiB on tlie effects of &ost lut wiater, alreadr 
reported, Mr Thomss ThomBoit states that the pmetnin of Ba^owan u 
SOO feet, and that of Eeillonr G60 feet above the level of the sea. The 
ttate -of the thOTmometer plaoed on the snow at Balgowan dnring the 
Ireeh'irhai the froet wai moBteevera was as follows, vii. :— Dec. 24, 1860, 
tP below zero ; 25th, 3^ below zero ; 264, 4° bekw zero ; 27th at mto ; 
28tb, 6* above zero ; S9tti, 3° above zero; 30th, 10° above zero. The 
thetmometeT on the north woU of the garden mvariably indicated 2)-° 
higher. In ordinary eircomBtanees there is no difference between these 



VariooB monEttoaitiea of roses have been sent to the Botanic Garden 
this eommer. At St Calm, Trinity, bj Edinburgh, Mr W. A. Fader 
reported that almost all the roses were proliferons, prodnring nmnerons 
grown buds fiwn the receptacles, and all Horrounded by a common calyx. 
From Broomhall Park, Sheffield, Hr James Allan sent rimilar tcratolo- 
gieal epedmens. In some of th^ the eilyz was developed in the form 
of large learee, like the oidinaiy ones of the rose. 



SCIENTIFIO INTELLIGENCE. 



WdvitKh on the Vegetation of the Plateau of Suilla in Benguela ; 
vitA Remarkt by M. De CandoBe, — M. Welwiteoh baa just feiidked 
a wriei of most pecnliar journeys, havine been engaged for several 
years in traversing the territoriea of Angola and Bengoela, the climate 
of which is ustially fatal to Enropeans, and from whidi we have not as 
yet received any important coUeetion of plants. He has sent a letter 
on the BDbject to M. De Candolle, vrhicli has been published in the 
" Bibliotheque Universelle" of Geneva for July 1861. 

M. WelvritBch says,— "At Benguela, IS'-IS" Lat. S., we hepn by 
finding Zygophyllacea, Loranthacea, and Setamae in great quantity. 
On tiie tnj^s of the streams, the small tree Herminiera Elaphroxylum 
is not rare. The Acacias and Capparids beoome more common ; a speinei 
of Cre»tar and the SahoUa appear in the saline manbes. Around Moasa- 
modes we see a Tatnaria: (T. tenegalentii f) very abondant. It is a 
small tree, and bears on it a Cassytha ,- a species of Hydnora. grows on a 
leafless Eiiphorbia ; several Phytolaecaceir: (Liraeum, QiieHa, &c) live 
OD the Zygopkyllacea, two Meiemtryanlhemtims, a Vogetia, and several 
ipeeiei <n Sesuiwm on. the moving sands. More to the south, towards 
Cape Frio, Lat. 15° 40* S., X have found, over nine geographical miles 
of coast, a beaatifnl Hyphane, which is probably my only new Palm. 
In the elevated sandy region occurs the new dwarf tree which I have 
Balled TtatAoa, and which is probably the type of a new family, and 
which has affinities in structnre with Coniferm, Catuarinea, and Protiacea. 
Near Hossamedes (Lat. 15° S.), in .the interior, there are calcareous 
mountains covered in part with Acacias and Gapparidace(e. Over sixty 
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coMt there are beaatifhl rirgii _ ^^ 

I, Mimotea, CmafpinMce, Combretatag, ^ondiacea, &c., with 
twining plants and epiphjrtic orchids Over the Iwt of these dark green 
foreatB there rises to the height of aboat 4000 feet (French) abore the sea, 
the m^eatie chain of Seira de Xella, covered to iti nunmit with a light 
■hade. It has a varied arborescent and herbaceous regetation. On Go- 
Inngo Alto (near St Paul's de Loanda, Lat. 9"- 10° S.), I found a 
prettj Otteoba (0. tpinosa t) forming here and there amall forests, and in. 
the midst of most gigantic trees there rise like phuitoms the triangular 
leafless stem of Eaphorbia. At the snmmit of the mountain we met 
with Prottacto!, Tarchottanthat, Echinodisout (with a RafflesiaoeoiiB 
parasite), Saipotaeea, Partnorium, ComlbretactiB, Brekmia (one of th» 
StrjchneM), Nathatia, Hymenodyction, and species ot Loranthui, with, 
gorgeously colonred flowers. We thus reach the plateau of Huilla, the 
T^etation of which indicates an elevated and new region. A perpetnkl 
spring reigns on this extended j>lateau on the eastern side. On the b<»- 
ders of streams are found species of Salix, iluhtu, two EpUtMumt, » 
Naiturliutn, a Bmnesc, a Jwnciu, two spedes of Triglochin; in the 
streams, three Potamogelom, In the midst of European forms we see two 
OtteUat, a Blyxa (like a Valerian), a beautiful blue Nymphtea, and 
Tarious Vtricviariat. A SerpietUa creeps in the marshy places asso- 
dated with Lobeliacete ; five species oi Drotera, eight or nme Oentia- 
nacea, an Allmca, and a Eniphofia. On the soft lurfaee of a mass of 
S^iiagnam flourish namerous minute species of 8cr<yphidariacttg, tea 
species of ETioeaal(M, a Bumtannia, a Cyphia, two Trifoliimn, a Ra- 
nuncujus, two 8edbio»a», and a gigantic LvmoteUa, chiefly difiering from, 
the Enropean spedes in the enormous size of its leaves. There a 



11 Cmieraceee, a small Imetet, and a primulaceous plant allied to Jire- 
Mtia. In elevated moistplaces above, small species of Hypcricnm, Csn- 
' », P/^llanthui, Commelyna, Polygala, Xyrit, Hypoxu, Oxalu, 



Btriga, Bhamphiearpa, and numerous delicate BuMaeem, there rises 
in a pompous manner a Prolea with a large head, while near the streams 
are prett j Melaitomaceai. In the small lakes there is a Sichairdia (with 
• Tellow spathe), two species of /ris, several species of JIforrsa and Oio- 
diolut. The great Lake of Ivantala presents a species of CoftombocAS 
(Barteria afrieana, Welw.), not unlike Villcfrtw. nymphaoidei in ita 
leaves and Butomua in its flowers. In the elevated mmdows, about S90O 
feet (French) above the level of the sea, we meet with copses composed 
ofDuranla, Cvelonema, VUex, Lantaina, and other Verbtnacea, shrubby 
Mimotaa, Caruaa, Soltmam, Slrophanthvt, and two Awmetcea, &c. In 
this region we hare the forms and colours of a subalpine zone ; but we 
find assodated, in a limited space, representations of different snd widelj 
separated cones. The moist meadows present Polygala, OroUdaria, 
Lylhrum, several Compontm, and a species of Oloriota ; several Sladia- 
latet, twenty-two species of Orchidea (all terrestrial except one). The 
dry ^opei and hillooks are clothed prindpally with woody or shrnbby 
■pedes of Labiabs, Acanthaeta, Hypoxidea, Conwlvalaeea, and Pa- 
pilionaeete ; beautiful LUiatae (chiefly Asphodelea), DaphnoidtcB, Com- 
potitai, Euphorbiacea, Orammem, Cyperaeta, and Santataeea ; but the 
greatest ornament are several beantiMly Aoweiing 8dagin«e and two 
spedesofCfemattswitblarge, pale, violet flowers. The vaUeys kaversed 
by the water-conraes contain more than thirty spedes of ferns, amongait 
which European ferns, as PterU arguta and Osmtmda regalig, are asso- 
dated with arborescent spedes of Cyathea, and Oymnogratnfiuu with 
yellow and white fronds, and apedes of the genera .4 niwnia. and (JieicA^nia. 
some pretty pines are found in moist rocks, and amongst them new- 
species of Slreptocarput (S. monophylla, Welw.) On the border of the 
wood are numerous small Aaclepvadacex and some Apocynacea. Erect 



■pecisB of Oitsat are also eommon. Out of thiee Gercmiaetce there is one 
Momonia. A species of Picas, ooe to two and &-hali feet liigh, fields an 
edible fruit 

" The d^ forests are oompoaed prineiptllTof HKotporunt, Tarchxman- 
(&(M, Echvnoditeiu, Aeaeia, Strytlmem (Brehmia9), C<una, Combre~ 
taeea, and Proteaceee, while the hamid forests are formed bj jRinnorium, 
Byiygium, Er^thrina, Nathutia, JVc«», aeTeral Oladnea, and a te«e 
aUied to Poit\etana, bnt which oonatitatei another genos. I have only 
met with two Erkacea, and the woodv EtAiacae are onlj represented bj 
a species ot Ancylicnthut and one of Gardenia. There are taanj woody 
EupftorbiacUB not jet determiaed. A smalt Phyllanthui grows like 
Salix herbaeea, and a Myraine is found in the less umbrageous forests. 

"The people inhabiting the region are a fine race of hospitable 
negroes, who coltiTato the soil and rear cattle. The cereals raised are 
Zta, Sorgkum, Eleatine, and Fenimllwnai." 

M. do Candolle, in reporting this letter of Mr Welwitsch, remarks ; — 

" The families most abundant at the Cape (IridacetE, AmaryllidatecB, 
Santalaeea, CompotitiE, Lobeliacea, Eupkortnacete, £c,), or, most charac- 
teristic of Southern Africa (Sdaginacea, OyphiaeetB, PToteaeecE, &c.), are 
pn>longed towards the equator along the western coast, oo acconnt of the 
eleTation of the maantains. It is quite different, however, with the 
eastern ooaet of Africa, where the equatorial vegetation extends towards 
Fort Natal (Lat. 30° S.) on account of the warm and humid climate. 
The analogies seem to be less intimate between the elevated parts of 
BengDola and the western part of Southern Africa, than in the eastern 
part between Mozambique and Port NataL In troth, according to the 
indicatianB of Mr Welwitsch, the analogy seems, in the first of them, to 
be founded on the families and genera, and rarelj on the species; while 
in the ease of the eastern coast, as in all coasts, the same species extends 
iometimes very tax. We may therefore expect to find in the aollectioM 
fh>m Huilla many ahsolntely new species belonging to genera of difi'erant 
eonntries. 

" If any species aro fonnd identical with those of the Cape, Abyssinia, 
or even the region of the Mediterranean Sea, it will in all probability be 
in the case of Aquatics, or plants of moist places, or amongst plants 
having a very extended range, as the Cyperacete and Graminera. M. de 
Oandolle has already determined the identity of Mtfrsine afncana of the 
Cape, the Azores, and Al^ssinia ; it is not astonishing that we should 
find it also on the mountains of Bengueja. There are also some repre- 
aentations of American plants as regards families and genera. The 
presence in Africa of Cactacece (of the genus Rhtptalit), of Erioeavlont, 
Velloiia, and Ragletiactce, is an nnezpected fact. It seems to point to 
a far distant geological epoch, when there existed a general southern 
vegetation, the remains of which are found in New Holland, Sontb 
America, and South Africa, under the form of Proteacece, Xyridaeea, 
Bwmodoracea, EriocaalonacetE, Santalacetg, Composita, Gampanulaeeit, 
LohtlioMte, Legaminosa, &c. — a vegetation once very rich, but reduced 
in each of the three continents to outposts under the form of isolated 
species." 

On the Compogitiort of the Cone of the Oonifera. ByM. Ph, Pablatobi. 
—The soales of the cone of Coniferte have been examined by many 
liotanists, and variooB theories have been advanced to explam their 
nature. Botanists have considered the eealas of the cones as being a 
single organ modified in different species ; some with L. C Richard, t«- 
Kording them as bracts, others with R, Brown considering them as carpelluy 
leaTes ; while others, as M^rbel and Baillon, look upon them as bracts in 
the cypress and as flattened peduncles in pines. The researches of 
Farlatore on the difierent genera of Abietines and Cupressinem bare led 
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biin to consider the scftleB M being most (reqTieiLtfy tlie reanlt of theoDiod 
of two different oiganB ; that ii to saf , of the brict and the scaly organ, 
wbich ve difltinct and separate only in a small number of gener». H« 
oonolndei that in the cates of Abietinete and CapressinesB there are always 
bracts, which &re either tree or united with the scaly OTgan which is in 
their axil ; and the icale is moat treqneotly formed of the bract and the 
Maly organ nnit«d. the extent of onion Tarying in different genera; and 
hence arise the different forms of oones which the ConiferEc preaent. It 
is probable that the scales of the cones of Cycadooeee reeult also, in some 
genera at least, from a onion of the bract and the scaly organ, and this 
Tiew ia confirmed by the oodurence of two points in the form of horns at 
the end of the scales inthegeniu Ceratozania, A similar view in re- 
gard to the bracts and scales of Conifers has been already advocated by 
Dr Alexander Dickson of Edinhnigh in papers published m this Jonmol . 



StUmcn. — Report to the Tteeed CommtMionert, 2d and 3d September 
1861. — " In consequence of powers granted to me at the general meeting 
of last year, I beg to lay before yon the following Report ; — 

" let, In regard to the ' blacktail,' 1 liave to report that, owing to 
the continnons floods in the rirer after the 1st of October 1S60, the smij) 
nets would not worh ; coneeqaently I was only enabled to mark 108 of 
these fish, none of which, so far as I can ascertain, have been recaptured. 
Upon the 16th March 1661, I received a letter from Mr John Weather- 
*ton of Homcliffe, enclosing a copper wire (which I prodnoe} taken &om 
the nose of a whitting canght near that village on that date ; weight 1} 
or 2 lbs. I identify this wire as one of Biity-Biz used in marking the 
' blacktul' on the lith and 19th of October 1859. When marked, these 
fish were from 8 to 12 oonces in weight, thos showing, from tliat and 
former experiments, that at all events Uiis species (so far as the River 
Tweed is concerned) talies a longer time of arriving at maturity than ha^ 
hitherto been generally imagined. 

" 2d, Aa to the condition, quality, and number of fish landed aft^ the 
14th September 1860, when the annual close time for nets commences, I 
have to report that, at different periods, comprising the 1st October, Ctli 
and 21st of November, there were landed, under my aaperintendence, 
21 salmon, 15 grilse, and 375 ttout, making a total of 411. The weieb^ 
of these flsh would averi^ respectively 17 lbs., 7} lbs., and 5i lbs. eadi; 
and the whole, with a few exceptions, were in first-class condition, more 
like spring than autumn fish. I wish particalarly to draw attention to OuT 
proceedings upon the 1st of Octobet' 1861. Upon that day, when npoD 
one of my &nns adjoining the bonks of the river, I discovered that ths 
river was flooded, upon which I mustered a boat's crew, and conuneneed 
operations at Scotch Newwator. In a short ^ace of time we landed 
15 salmon, 8 grilse, and 73 tront These fish were captnred npon 
the ford, when they were ooming from the sea with the ran of the 
tide. In tbe evening I was uam upon the river side, when I saw 
not hundreds but thousands of splendid flsh goinr back to the sea. 
This I attribute to the flood being from the Ri»er Till ; and the tide 
fish meeting this flood, they turned at Norham, and brought those lying 
'n the river with them. In consequence of this, immense nambers wen 



the poachers. Before leaving this subject I may mentitm, that, upon the 
21st November, the day was i&eadfully wet and cold ; and the men having 
conimenced work before daylight, and being completely soaked and in ■ 



state of starvation, I killed a ' bidl troat,' l4 lbs. weight, and eooked it 
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for them: he waa quite black; but a better fiih of hia kind was oever 
eaten, Ehoning tlic absiirdit; of imaginiDK a fieb imnboleEome because 
dark ia tbe akin. On this da; we landed 131 trout, 1 salmon, and 1 

" I would also draw attention (« the enormooH proportion of bull trout 
to that of salmon and ^ilse. I am afraid, if the present legialative 
enactments remain in ezutence, that in a few years we shall have the 
Tweed an entire trout rirer, like those south of it ; although at one time 
those rireri, as well as the Tweed, abounded with salmon proper. 

" I have now to report regarding the Tcelta. Of these there were 
marked this spring, under the surveillance of our superintendent, be- 
tween the 14th March and 13th June, 27 salmon, not one grilse, but 
303 trout, with galvanized wire in the under lip. None of these Eeb so 
marked hare been recaptured, so far as I am aware. Of the 1028 marked 
in the spring of 1860 with labels and wires through the gill-cover (I pro- 
duee one of the wires), I have ascertained three only to have been retaken 
— HDne at South Bella upon the lat July last — one at Scotch Newwater on 
the 9Ui of the same mouth— and one at Hugh Shiel upon the Slst of last 
month. These fish weighed respectively 6 lbs., 6^ lbs., and 6^ lbs. ; they 
were all of the trout species, and in ercellent eonditioD. From the above 
remarks, and former observations, it leads one almost to the conclusion, 
that the kelts only return te tbe river every alternate season, and that 
too at a late period. I may also remark, that the return of the kelts to 
the sea appeiiri to be annually becoming later, especially the salmon ; of 
grilse there are few or none. Of the 27 sthnon marked this spring, 
none were marked before the 14th May, and so many as ten upon thelSth 
June ; showing, apparently, that early closing does not tend to create an 
early return to the sea. 

" The next subject which my report embraces is that connected with 
tdlTMra fry. During the last spring, upon the 26th April, the 11th, 
I7th, and 25th of May, and tbe 1st and 4th of June, I made repeated 
trials between Wilford and the mouth of the River Whitadder, and upon 
each of the^e days we landed many thousands of smolts. Upon the two 
first, although the river was literally alive with bull trout smolts, there 
were few or no salmon or grilse smolts. Upon the third day there was 
only one draught where salmon and grilse smolts prevail&d, although at 
every shot we landed thousands of bull trout smolts. Upon each Of the 
succeeding days the same result ensued ; and upon the ^st two we only 
got five smolts of salmop and grilse, the bull trout being still most abun- 
dant. The trout smolu this season were stronger and larger than I ever ■ 
recollect of seeing them, many resembling the stsaUer class of ' Blacktail ' 
I cut some open, and in each and all found some of the ' fry ;' in one as 
many as seven. I may also mention one peculiarity in regard to the ei- 
periments of the past seaaon, viz., that large numbers of ' perch' (on 
some days many hundreds) were captured during several of the days of 
experimenting, and also te the extraordinary circumstance of a pike 5 or 
6 lbs. weight being caught by myself when aneling for salmon upon the 
7th June, nearly a quarter of a mile below the Union Bridge, and where 
the tide flows daily. Pike in the lower parts of tbe Tweed were never 
before known. What is to be the consequence to the salmon if these fish 
Increase to any extentf 

"At tbe annual meeting in 1858, 1 reoeived permission to mark a species 
of fish locally called ' Blaoktail,' which are generally captured in the 
tideway, and which, by tbe old fishermen, are held to be ftdnlt fish. I 
was lil^wise empowered bj the same meeting to follow out the marking 
of the Kelti in the spring— to try and ascertain, if possible, at what 
period they return from the sea to the river as clean fish. 
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" Pint, in regard to ih» BlacktaU, I nMj mention that I cannot state 
the exact namber marked in the autumn of I8S8, owing to our late super- 
intendent, Mr Mitchell, hating kept the atatistics, and which bj some 
means hare fallen aside, hut which, to the best of mj recollection, 
amounted to somewhere about 210. These were all marked with gal- 
vanized wire in the upper part of the now. In the autumn of 1839 I 
marked 166 in all, 100 of whicli were marked with silver wire as before, 
and the remuning 66 with copper wire, in consequence of the supply of 
silver wire running short. 

" Of the 240 marked in the autumn of 1868, none, to mj knowledge, 
have been recaptured in the Tweed; but I have received information of 
three that were oaught in the north of Scotland — one near Montrose, one 
in the River Den near Aberdeen, and one at the Cove Ashing on this side 
of the same town. I may mention that one of these (about 2J iba. weight) 
was forwarded to the late Mr Paulin, when in London in Jolj last, hj a 
Mr Johnston of Montrose, with the wire in its nose, and which I would 
call a fine whitlinR or sea-trout, but which there, I believe, goes by the 
name of ' Finnock' or.'Herling.' As to the 166 marked liUt autumn, 
I can trace four marked with the galvanized wire, and one marked with 
copper wire, recaptured in the Tweed, all of which were caught in the 
tideway. One of those marked with silver wire I got an account of as 
having been caught in the North Eak during last week. I produce spe- 
cimens of the wires taken out of these fish. I may mention, when these 
fish were marked in the months of October and November, they would 
weigh from 8 to 12 ounces'; and when retaken in the sncceeding summer 
months, their weight varied irom IJ lb. to 2i lbs. 

" As to the Kdti, from the disturbed state of the Conunission in the 
spring of 1859, nothing was done. During the last spring I have marked 
and caused to be marked 54 salmon, 9 grilse, and 935 trouts ; in all, 1028. 
A part of these were marked by an ivory label attached to the gill-cover 
bjr o wire, of which label 1 now produce a specimen. Those not marked 
with labels were marked with wire attached to the same place. Up to 
the present day there has not, so for as loan ascertain, been one of these 
fish recaptured as clean fish on their return from the sea — showing the 
same result as in 1858. I may mention that these fish were marked from 
the fishery of WUfbrd downwards, or about six miles from the mouth of 
the river ; and as it would have been impassible to have marked this 
large number without considerable expense to the Commissioners, I 
would recommend that this meeting vote Mr Faf ton, superintendent of 
the Berwick Shipping Company's fishermen, a snm of L.fi as a remune- 
ration to himseu and others for the trouble he and they have token in 
assisting to mark the kelts. 

" I may also state that in May lost T accompanied our superintendent to 
the river to poiot ont to him the difierent kinds of fiih which it was ill^al 
for persons to capture by the rod. Of course, in doing this, we had to 
use the email ne^ when the quantity of bull trout amolts brought ashore 
were to me and to all quite miraculous, but I am sorry to say those of the 
salmon proper were very meagre. In opening some of the trout smolti 
I found as many as five or six of the salmon-fry in their stomadis; and I 
much fear, if this fish is albwed to increase as at present, they will soon 
banish the salmon and grilse from the river. Before leaving this suhjeet, 
I have again to ask permission to continae to mark the blacktail in 
autumn and the kelts in spring, as well as power to try the liver with 
■flie long net to ascertata the qnality of the fish, and more especially to 
" '" e cannot capture some of the marked kelta. This will be attended 
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State in India. — Mr Oldham, aaperintendant of the Geological Surrey 
of India, has written a long memorandum on the nse of slates in India 
generally, and on the dabs of the Kamool district particolai'Ijr. After 
explaining, at length, the natnre of tme alate, namely, that it is " capable 
of almost infinite division, thin plates or slabs aputting with tolerably 
even eoT&eei of considerable size," be goes on to show that the Koniool 
slabs and the same material tbnnd in other parts of India are incapable 
of this infinite division, &o. And he is of opinion that " the Eomool slabs 
referred to by Lientenant Beckley and the Madras Government are en- 
tirely nnfitted for sloping roots ; that they cannot be procured in slabs 
dividing naturally of such sise and thickness as would adapt them for inoli 
tooffl ; that sawing them would, even if practicable, be too expensive ; 
that tiie slabs thus procured woidd be either too thin to give the requisite 
■trength, or, if of suScient strength, would be too heavy and thick for 
economical or effective nse. But for flat roofs or floors he thinks they 
may be used with advantage. Mi Oldham adds,—" I would fhrther nrge 
that anch atone slab floors, where the proper material can be procured 
with a moderate amount of carriage, and at a fairly reasonable rate, will 

Esve much more dnrable, economical, more cleanly, and in every respect 
tter floors than either wood or ' pucka' for barracks, hospitals, court- 
houses, or any place where there is constant intereourse, and also for ^e 
verandahs of such buildings. I have jnst alluded to the cleanliness of 
such floors; and I consider this to be by no means a trifling advantage. 
They ean be mopped ont with dean water, or washed with soap and 
wat^ in the same way as ordinary wooden floors, md can thus be kept 
eweet, clean, and free from vermin with the smallest amount of labour. 
There are several localities in Bengal and the North- Western Provinces 
where snch slabs could be obtained as would he snited for flooring. The 
bills to the south of Monghyr, the Sikldm Hills (poor), the Soane Valley, 
the Knmaon Hills, &«., the Uwalior Hills. But in few cases will such 
materials admit of any great length of carriage ; and they can therefore 
only be used economioalTy when procured within a reoeonable distance of 
the woria where they are required." 



The Gre^t Cimet of 1861.— On Sunday evening, June 30th, between 
eight and nine o'clock, there was observed at New Haven, in the northern 
part of the heavens, in an opening between the clouds, and at an elevation 
ofabonttendegrees, auebnloas body of unusual brillwicy. Its appearance 
won similar to tbat of the planet Jupiter shining through a thin mist ; and 
it was nearly as oonapicuous an object in the heavens as Jupiter, although 
this was due not wholly to the intensity of its light, bat partly to its ex- 
tent of suT&ce, its apparent diameter being about equal to that of the full 
moon. It was at once suspected that this body was a comet ; but this 
conclusion was adopted with some reserve, on account of the unusual 
brilliancy and sudden apparition of the meteor. This light was soon 
concealed by a cloud ; but about half an hoar later, a larger opening in 
the clouds disclosed the tail of the comet, in the form of a bright streamer, 
with sides nearly straight and parallel, and pretty sharply defined. The 
head of the comet was now invisible ; but a Uttle later both head and tail 
were seen simultaneously, forming together one of the most brilliant 
oomets of the loat fifty years, and astonishing eve^ one bv the suddenness 



oomets of the loat fifty years, and astonishing eve^ one bv the suddenness 
of its development. Mr A. W. Wright of this citv marked the poaition 
of the comet's head upon a star ch^ as acourately as he was able, and 
. n . . 'clock, June 30, its 

Dcillizedoy Google 



328 ScUntific Intelliffence. 

On MonJBT it vaa asoertained that on Satuxday evening seTerftl in- 
dividuals had noticed in the north a bright streamer, rising to a great 
height above the horizon, and it was at once concluded J;hat this was the 
tail of the same comet. The daily newspapen leport, that the head of 
the comet was seen on Saturday evening at Columbus, in Ohio ; but it is 
not known that any one mode onj accnrate determination of its place. 

On Monday night, at New Haven, the sty was overcast ; but on Tuesday 
evening, July 2d, the sky was mostly clear, and the comet very oouspi' 
cnouB ; although it wa< thought that its head was not as brilliant as h had 
been on Sunday evening. At d** 31" r.u., the position of the head woa 
in R- A. 6* il", and Dec. 63° 5' N. Seen through a ialeeoope of five 
inches aperture, with a power of 55, the head was fully thirty minutes in 
diameter. Near tbe centre of the nebulosity appeared a very brilliant 
nucleus, irom which emanated a luminous sector, whose opening was 
about 90S o^O Bi^6 being nearly vertical, and the other or right side was 
nearly horizontal. Thia brush of light extended ttru mmut«B from the 
nucleus. The tail of the comet could be traced to a distance of 90° from 
the head. 

On Wednesday evening the shy was again clear, and the comet was 
oboerped to great advantage, but it* brilliancy bad palpably deelined 
since Sunday evening.' At U* o"p.n., its hatd was in K. A. ^5^-, and- 
Dec. eO'lO'N. Seen through the telescope, the coma had about the 
same extent as on the preceding evening, but the Imninous sector already 
mentioned had changed very noticeably. The sides of the sector were 
curved, the concavity being outwards, aud the opening of the sector 
amounted to 136° when measured to the extremities of its arc ; but the 
initial directions of the two sides farmed on angle at the nucleus of aboat 
90°. From the nucleus to the edge of tbe sector was 1' 34". Beyotid 
this, there was a dork arch or band concentric with the nucleus ; and be- 
yond the dark band a luminous arch or envelope, faint and misty, the 
middle line of which was 2' 52" from the nucleus. Beyond this there 
were &int indications of a second envelope, with an intervening dork 
arch, the whole forming a series of nearly concentric light and dark 
arches, similar to those observed in Donati'e comet in 185S, and in Hal- 
ley's comet in 1836. The toil of the comet on Wednesday evening could 
be traced through an arch of 95° ; and the deviation of its axis troia the 
position of direct opposition to the sun was about 12° ; and toward the 
east the axis produMd outtin )the ecliptic about 6° behind the sun's 

Tbe tail of the comet was carefully observed on several clear evenings, 
but the observations were more detailed and complete on the evening of 
July 3d. The northern edge grazed the star Lambda Draconis, passed 
about IS' to the south of Kappa Draconis, and continued on through Iota 
Draconis, and far beyond it, in an arc of a great circle. The southern 
edge passed just to the north of H. 3^, Ursce Majoris, grazed H. 30, 
Ursse Majoris, and continned on through the stars S and 8 Braconis. 
(According to the B. A. Catalogue, these stars are Nos. 3496, 3358, 3968, 
and 4347.) 

It broke off, or suddenly became faint, before it reached the distance of 
Alpha Draconis, ut about 20° from tbe nucleus. From that point the tail 
continued as a much fainter milky band, decreasing very gradually in 
luminosity, and varying but little in apparent breadth. TMs breadth 
was less than Que-half the breadth of the extremity of the brighter por- 
tion, which was about 8°. The southern edge of the narrower and fainter 
stream passed tbrougb Alpha Draconis, and grazed the stars Tan, Sigma, 
and £ta llerculis. The decreaEing light of this stream vanished in the 
immediate vicinity of the Milky Way, to the east of |3 Ophinehi. Tbe 
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ejitreme length of the t^ was about 95". The train of the comet wae 
apparentlj made up of two distiDct atreama of lammons matter, differiutc 
greatly in width and length. The northern edges of the two were in the 
■ame line, bat the extreme breadth of the diorter stream nos much 
greater than that of the other. Its louthem e^e was badlf defined, 
and somewhat conoaye outward. A very faint diffused light, rapidly 
widening out, could be traced far b^ond the point where the sudden 
falling off of brightness occurred. This diffused light extended, on the 
erenings of July 4th and ath, to the Ticmity of Corona Borealis, or more 
tlian iO" from the nucleus, and attained to a width of 12° or 15°. Its 
southern edge passed just to the north of the «tar Theta Bootis. The 
bieadtli of the tail, as distinctly seen, at ilB broadest port, was about 3°. 
On the evening of June 30th, the estimated breadth waa 5° ; but a faint 
light on the south side was traced 6° farther, giving an extreme breadth 
of 10°. On July 4th, the tail waa Tisibly forked about 2' below the alar 
Alpha Draconis, or 15j.° from the nncleus. On the following evening, 
the point of forking was S° or 4° above the same star. The nndeas had 
advanced 5i° towaiS it in the interval. 

It was also obserTed, on the evening of July 4th, that by examining 
carefully it could be diacemed that the long narrow stream increased iu 
breadth about in proportioi) to the distance from the nuclens. At the 
point where first seen as a distinct stream, its breadth was about 1^°. 

Since July 5th the tail of the comet has decreased, from night to night, 
in brightnees, as well as in length and breadth. 

The following places of the comet, as observed at the U. S. Naval Obser- 
vatory, Washington, have been communicated by Lieut. J. M. Qillies, 
Superintendent of the Observatory. The observations were made by Mr 
Ferguson with the large equatori^. 

s. ofCamp- ■ I 

10 S* 43" 6-97 +83''12' 14"-7 

2 8 ei 41 -16 66 9 62 -6 



1861, July 2, ft'' 66- 19- 

3, 8 46 46 

5, 9 10 7 

4, 8 61 SO 

6, 9 6a 
On the night of the 3d, 



66 11 

10 S8 36 '26 66 C4 SO '6 
12 31 12-57 64 61 7 6 



IS observed on the meridian with the transit 
inatrument by Professor Robinson, U. 8. N., and with the moral circle by 
Professor Hubbard, 

U.T.WuhlDgtaii. X i 

July 3, IS'' 21= 46'-7 IC- ll" 7"-2o 66° 33' 31"-5 

From the observations of the 2d, 4th, and 6th, the following elementi 
of its orbit were computed by Pro£ Hubbard ; — 
. Peribelim passage 1861. June 11.43960. Waa h ingtoa iDeao time. 

Longitude of the Feribelion, 2J9° II' 2S"'4 1 Mean eqx. 

Longituda of asceeding node, 278 SS 32 '1 / 1861-0 

IndinaUon of the orbit, 85 37 36-0 

I'eribelion distance, 0-621631 

Motion direct. 

These elements give for Wie middle observation 



It is obvious, from these elements, that this comet is not the same as 
the comet of 1^56 (called Charles the Fifth's comet), whose return has been 
anticipated for several years ; nor do these elements bear any resemblance 
to those of any comet in the published eatalt^ues. We must conclude. 
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then, thkt this cranet ii % new one, whom orlot bu noTer before been 

Toe Cotntt, tu teen at the Obtervatory of Barva-ri CMege, Cam- 
bridge, Mau. Cammanieated br O. P. Bohii, Director. — The comet was 
Bnt Hen at tbe obterratoTT of HaiTard College in the earlj twilight, on 
the OTeniugof Toesda/, JdI;^ Tbeakf wsa clouded ontiie Irt and on 
tiie 30th. On Satnrdaj the 39th of June the air was bazf , prerenting 
the ninal iweeping for eomets, althonf h obsBTrationB near the neridian 
were proaecoted until about 11^ t.n. Had the akj been clear, the tail of 
tbe comet would pTobabl7 hare been seen. A aitj or two pienoos, tba 
weetern twilight had been explored with an opera-glaaa ; bnt at this tiuke 
onlj tiie upper part of the tail could have been in iight, and it moat have 
been too iaint to attract notice. The condition of the theorj of cometaij 
formation makei it very desirable that aationomers ehonld devote more 
attention than thej have hitherto been accushuned to do to the accurate 
delineation of the curve of the tail among the «tars. The present oppor- 
tnni^ has been improved at the obeeryatoiy of Harva^ College, bj 
making careful tracings of the boundaries of the rays through their entirn 
extent npon star-charta. The VTOHoraetria Nova of Argelander was 
fonnd to be especiallj convenient for the yatyoea, both from the exaet- 
neM of the projection, and the care taken in giving the proper magnitudes 
to the atari, which greatlj facilitates their identification. An nninter- 
rupted series of dear nights, from the 2d of Jul^ to Uie present time, has 
very much favoured us in preserving the contmuit^ of the phenomena, 
which is a condition of the utmoat importance for their future discuBsiDn. 

The suddenness of the apparition of the comet in northern latitudes 
was one of the most im^ressire of its characteriatjce. On the 2d of Julv 
after the twil^ht hod disappeared, the head, to the naked eje, was much 
brighter than a star of the first magnitude, if cnly the effective impree- 
sion be taken into account, although aa to intensity' it was far inferior to 
a hjTtB, or even to « Ursfo Mtyons. I should describe the head as nearlv 

3ual in brightness to that of the great comet of 1858 between the 30tn 
SeptembOT and the fith of October ; it should be oDnsider^ however 
that uie present comet was better situated, &om its higher position above 
the horizon at the end of twilight 

The aspect of the tail suggested a resemblance to the comet of ManA 
184:3. It was » narrow, straight ra^ projected to a distance of one hundred 
and six degrees (106°) from the nucleus, being easilj distinguishable quite 
up to the borders of the nulky way. The boondanes for the most part 
were well defined and esaily traced among the stars. It was not until 
after two or tbree hours of observation that I could gain a clear oompre- 
hension of the structure of the tail or tails as thej presented themselves 
to the naked eje and through a small opera-glass. It was then evident 
that a diffuse, dim light, with very uncertain outlines, apparent); com- 
posed of hazj filaments, swept off in a strong curve towards the stars in 
the tail of Ursa Major — the southern edge directed as low as towards 
Mizar. This was evidently a broad curved tail, intersected on its curved 
side at the distance of a few degrees &om the nucleus by the long straight 
ray which at the first glance, from its greatly superior bnghtness, 
seemed alone to constitute the tail. The two were in £^ counte^iarta of 
the principal tail and the supplementary rays of the great comet of 1858, 
with this remarkable difference, that in the latter the straight rays were 
so far inferior in brightness to the curved tail as to have been recognised 
at only three observatories — those of Poulkova,Qdttingen,andCam'teidge, 
U.S. — while with the present comet the predominatmg feature waa Uie 
straight ray, to which the curved taU seemed scarcely more than a wisp- 
like appendage. 
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On fbrther icnitinj, witK t&e aid of an opera-glaaa, two Bbarply out and 
very narrow dark chsnnelB, bounding the principal ray, oonld bo traced 
ibr ten or fifteen degrees fiom the naclens ; While outside of them, on 
either aide, were two additional faint mys. The whole isene of nebulouB 
matter, from the noclena far into the tail, was coiionaty grooTed and 
■triafed. It was noticed that both the principal ray and the dark c^an- 
nela penetrated within the outline of the cmred tail, the latter being clearly ' 
•eparated fVom the principal raj, even to the naked eye, by a dark cleft 
jnst above their intersection. The well-defined mai^rn of the principal 
ny admitted of a Tery exact delineation, eren as &r as » Ophinchi, 100° 
from its origin. 

On the 3d, the bright rays and dark channels were traced to a dis* 
tanee of 40° fifom the noclens, the principal ray to nearly 100°. Five or 
•is alternations were distingaished, besides the hazy filaments consti- 
tnting the curved toiL Some of the streaks could be traced qaite np to 
the nuclens. The rays were not only separated br the dark channel par- 
rallel to their axes, bnt they were disconnected at interrali in the dura- 
tion of their length. 

On the 4th, there were two or more re^ns of contraiy flainre on 
the north fallowing margin of the ray, which, in a theoretical point of 
view, are of very great interest when taken in connection with the direc- 
tion of the ray almost precisely in a ^eat circle from the snn continued 
throogh the nncleos. This pecnliarity presented itself still more deci- 
sively on the 5th, when the tortnons path of the ray could not be over- 
looked. 

The' Tery singular aspect of the northern edge of the prindpal ray for 
the first thirty op forty degrees of its course attracted particular atten- 
tion, and the charts were revised with all possible care. The sky was 
Perfectly clear, and the outlines so distinct that there conld be no room for 
oubt as to the reality of the refleiure of the curve. Subsequently, on 
projecting an arc of a great circle &om the sun through the nucleus, it 
was found to lie clearly within the margin of tho ray as far as a disttmce 
of thirty degrees (30°) from the nucleus, and there was still haziness be- 
yond it, almost to the distance of sixty degroes (60°). The charts on 
other dates indicate similar results, but the data cannot be properly dis- 
cussed without requiring more labour than be at present devoted to 

Within the last fewdaystheprinci^ialray in the part near the nucleus, 
has assumed a more regular sweep m the direction opposed to that 
of the diffuse tail, which now reaches nearly to the centre of Corona 
Borealis, scarcely changing the course of its southern limi t between « 
and I Bootis and t; Ckronte Borealis from night to night. 

The teleacope phenomena, though interesting, have not presented equally 
strongly defined features with those which oharacterised the great oomet 
of 1858. We should perhaps eicept from this remark tieir structure for 
a day or two after their first emission from the nucleus. In this stage 
they were intersected by jets of luminous matter projected from the nu- 
cleus, and these limits were clearly outlined. 

On the 2d, portions of three were visible ; the inner one showing a 
variety of detuls. In its outline and general aspect it was, like others 
which followed it, almost a fac timile on an enlarged scale of some of 
those exhibited by the great comet of 1858. They rapidly iaded, or were 
lost in the Borroucding haze, and their places were filled with new ones. 
Latterly, two, at most, could be seen at one time. It is quite important 
to remark that the successive envebpes resembled their predecessors not 
only in tbeir general aspect but quite closely in the details of their struc- 
ture ; the InnunouB jets not issuing at random from all points alike of the 
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nnelens, but eontinaiiig to follow a nearlj similar ooorse at each new dia- 
chvge from iti snrface. 

The moit natural inference from this would seem to be that the undenB, 
if it rotat«« at all npon an. axis, doM lo vetr slowly. Of the pendolnm- 
like vibrations of the tuminons sectors ascribed bj Besael to the eomet of 
Hallej, nothing was seen ; althongh the opportnnitf of witnessing them, 
had they existed, was veir fafourable, as the sectors wer» well displ&yed. 

The nucleus was throoghoat brilliaot, and, to ^pearanoe, solid, with 
a diuneter of from 3" to 3". 

The disposition of tiie neboloBih', in the part of the tail oontignoos 
to the head, was nearly unifonn thronghont ; the axial darkness being 
scarcely distinguishable, eicepting on one occasion, Jnly 3d. 

The following pOMtions hare I>een derived fi^am comparisons with 
neighbouring stars ; — 



JoJyS; 





8^ 


28-38' 


8" 


37- 


43'.22 


+ 6-2" 


61' 17''-1 




8 


21 


33 


9 


49 


IG 85 


66 


6 16-3 




10 


39 


G2 


9 


es 


6 S8 


66 


16 00 1 




10 


39 


18 


11 




7-48 


66 


63 26-4 




12 


9 


26 


11 


67 


9-67 


66 


3 22 




9 


17 


39 


IB 


n 


■2-60 


64 


61 33 -3 




10 


20 


S 


13 


21 


86 -OS 


61 


46 13 '7 




10 


40 


47 


13 


37 


37-88 


60 


21 -45 -2 




S 


39 


12 


13 


4S 


26-80 


69 


9 34-1 




11 


07 


47 


14 


8 


0-69 


66 


64 47 -2 




9 


47 


OS 


14 


13 


69-24 


06 


6 20-7 



Ciwns with neighbooring stars, to obt^n the difTerences of terrestrial 
jitudes of the principti points at which it was observed, with a de- 
gree of predsion only surpassed by the more refined methods known in 
astronomy. 

The near approach of the present ooraet to the earth, and the sharply 
defined point of its nucleus, illustrates the practicability of a. method of 
determining the solar parallax with perhaps greater exactness than can 
be attained by any other means. Many comets have stellar points for 
their nnclei, Tislble in the larger telescopes, which admit of as accurate 
comparisons with neighbouring stars as is practicable in meaauFemeuis 
among the stars themselves. Many such have appeared within the last 
fifteen years. Suppose such a comet to be suitably placed so as to be ob- 
served simultaneously in different quarters of the globe, when at a dis- 
tance from the earth of less than oue-twentietb of the sun's distance : 
under favourable circumstances it would not be hazarding too much to 
say, that in the course of its apparition the probable error of the solar 
parallax could be reduced within emaller limits than is possible by means 
of transits of Venus or of any other method. Such an opportunity might 
possibly afford an improved value of the mass of the earth. 

The following elements of the comet have been computed at the Obser- 
vatory by Messrs Safibrd and Hall : — 

EUmentt of Comet TL, 1861. By T, H. SiiroRD. 

T = 1861, Jana 11.1878 Cambridge m. t. 
log. q = 9-91299 

--- a= 329' 10'-81 

^ = 278 59-28 

1 = 66 41-43 

Motion direct. 
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T = June 11.280. Woablngtoii m. L 
-■ = 2*8° SI' 50" 

SI = 278 fiS 23 

t = 85 41 ST 

log. 8= S'91352 

Motion diract. 

From the atoTe, Mr Safford findB the fbllowing apptoximste eplLemWH- 
fbr 11^ 2i.^ m. t WaBhington, A and r representing the diBtances from 

the earth and nui respectiTolj. 
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The foUoWing, eompnted bj Mr Hall for Washington mean inidm^ht. 
will gire aa idea of the path of the comet prerioiu to ita becoming viuble 
in the northern hemisphere : — 
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The comet pawed its ascending node June 'JSiSS, Washington m. t, 
when the difference between the heliocentrio longitude of the comet and 
of the earth was 2° ff. The difference between the geocentric longitude 
of the comet and of the sun was 12° 29'. Log. of digtance of the comet 
ftom the earth = 9'1S29. Calling its brilliancy unity on Jalj S'5, we 
have, — 

June 12-5, brilliancy = O-Il 
„ 16-6, „ 0-18 



July 2-6, , 


liM 




0-60 


n 10-». , 


0-18 



compdted by the eqnatiOD, brillluioy ^ ■ j ' 

It wDI be aeen that the comet, at about the time of ita perihelion, must 
have been well situated for obserratioa at the Cape of Good Hope and 
other points in soathem latitudes. The calculated brillianoy is mdeed 
much lesf than on the 2d of Joly, being only about one-tenth ; but it is 
well known that the formula cannot be relied npon for the Taristione of 
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the light of ooneta, which ii greotlj inflnenced by their potilionB rela- 
tively to their jMiihelis. 

It u ptolmble th&t at least the head ot the eomet was roneh brighter at 
the mkiale of Jnne than it was after the 1st of Julj, and we shall wait 
with mueh interest for aeconnts of it from wuthem obserratories, espe- 
eiallT from the Cape of Qood Hope, which has often, in similar emer- 
cemMa, proTed itself the most importaat aatronomical position oocuiiied 
ij taj esiating obaarTator^. 

FvMa the above elements, the diameter of the nneleiis mav he Tarionalj 
estimated at from 100 to 300 or 400 miles. On Jnlj Sd the hreadth oC 
the head at the muleDa was 156,000 miles, the height of the inner enve-' 
lope 11,900 miles, and the length of the tail aboat 15,000,000 miles. 

The oomet was seen hetween one and two o'ctoch on Sunda;' morning, 
June 30th, b^ Dr firunnow, at the Obeervatorr of Ann Arbor. This le 
the earliest anthentio aeooDnt of its viiibilttv which has oome to lay notice. 
The bead oonld not have been seen on Friday evenine, although observa- 
tion* to that efibct have been reported. The extrenutr of the tail, how- 
ever, mast have been within view for some time previous, thongh too 
faint to attract notice. 

The reporta ouirent of the ideotihrof the eoaet with those of 1S61 and 
1556 arc without any fonndatbn. (From the aduanetd ih«iU qf " S3li- 
fnan's Journal" far September 1861.) 

Tk4 lAvmgstOM ExpedUio*. 

KinoaKe Mouth, Zambezi, 
21«< January 1861. 

Ut mas Ma Yoitno,— The disooverr we have made of abondanee ot 
coal existing on the Zambeii above Kelvabassa will be of importance 
some day, when the obstacles thrown in the Wsr of oiviliiatian bj the 
PoTtDRneae have been removed. The &rat eoal-field is that at Chicova, 
jnat where the river becomes narrowed bj the hills ; it is to be seen when 
the river is low, being then disclosed in the bed on the north side ; ft 
seenu of good quality — bums freelv without requiring a furnace. Strange 
the people seem to have no name for it. It has been broken np by trap- 
roch bemg forced in among it; but I have no doubt it ma; be had nearer 
the surface through the whole of the Chicova plain, The next seam is 
that near " Mangenene HiU," where it crops oat on the face of the rock 
on the south of the river. On the north we found coal and shale in the 
bed of a stream coming from the hills, bat failed to reach the seam itself; 
Imt we found pipe- clay which had undergtme tiie action of fire. Pipe^laj 
is very common in the country. 

Again, in the country bM^nd the Eafue, there ia abundant evidence of 
coal at the foot of the hills to the north, and in the Batoka coontry, 
where we left the ZambezL As we ascended the Aiver Zangne, we came 
to beds of alum slate, covered with an offiorMcence of the salt, under 
this was shale and coat containing large st^msofVE^tablOB, which seemed 
like Stigmarias ; but I was nnable to gather fossils, showing anything 
definite. From the sections we saw in that ascent, I was quite satisfied 
that the schist rocks of this country are modifications of the sandstone and 
■lates altered by heat, and tilted up by the i^fueons rocks pf graaife, 
syenite, and massiTe quartz, which have been injected. The latest ehasge 
has been the emption of ti^p ; but this seldom changes, the position of 
other rocks. It bOB been forced through holes and between strata, but 
seems not to have possessed sufficient beat to render the rocks plastic. To 
this belongs the change which has caused the great Victoria Palla, the 
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teat wonder of the world. Aa te the gretA oeotisl Uke, which Mems to 
hare existed in the centre, there ia a good deal jet to be proved ; for the 
oountry at Lesheks, oompoMd of calo tnfa, ia on a hiffher level than the 
rocks at the falls ; and therefore the djke which would be neceBsot/ lo 
confine the water must be songht for in front ; and aa we did not follow 
the Zambezi there, wo cannot speak poaitively, but I think it will be 
fonnd that the Batoka hiKhlands will prove to be continuous with others 
leading to the Matebele counti? ; and that the Zambezi now flowa in a 
^haran between these elevated pkins. When we left the Zambezi, onlj six 
mUes below the falls, the chasm had deepened both by the fall in the 
Tirer bed, which waa very steep, and the iise of the stmronnding countrj 
above th^ at the foUs. A thorough examination of the river in this part 
• of its course will well repay the tronble. 

The Batoka highlands are composed of syenite roeks. On the south the 
olopMare steep, ^d present many peaks, forming a ridge to the plains; 
these peaks consist of qaartz rocks, anii are in immediate contact with the 
gneiss mica schist, and ent^g near the Zambezi in sandstone. The Ba- 
toka plains are aboU 3000 to €)0Q feet; the Borfaoe is undulating. To the 
west, there is no steep sbpe, but a gentle fall in the country ; for whereas 
the Zambezi vaUcy to the south is only 1000 feel above the sea, that 
above the-fhlls is 3000 feet, being only a differenoe of 1000 feet ; yet that 
small amount is accon^anied by a different climate. The valley above the 
falls is most unhealthy, as the missionary party found, by losing six out 
of nine of the Enropeaaa in little more than a month ; but the highlands 
are very healthy, and seem quite ft«e of the fever*. 

It is a great pity that the Makololo are ao far from, the coast ; they are 
the people of whom most could be niade. The coast tribes ara all very 
snapicioos of strangers. 

Priee* offered bp the Society of Art* and Scieticeg of Utrecht. — The 
Society in 1661 has given its gold medal to the following naturalists :~^ 
1. Dr Carl Semper of AlMna, for a Memoir on the DeveLipment of Am- 
ptUlariti polita, Desb.— ^. Dr£. Cttiisp^de of Geneva, for Besearcbet on 
the Brolutioo of Spiders. 
The following an proposed as subjects for Prizes in 1862 and 1863 :— 
1. Ab txpoti of the principles which, fh>m the time of the Treaty of 
Mnnater np to the present day, have been announced and applied on the 
occasion ot the recognition of the independence of people who had been 
nnd^ a yoke, or of changes made in the form of govemmenL 

3. In reviewing the histoiy of the Greeks and Homana, to ascertain 
tiie influenoe which the ideas and theories of philosophers exerused on 
the views and political conduct of statesmen, and to demonstrate the 
eonsequences oi^thia influence in their attempts at political and social 
rsfonn. 

8. Historioal Sketch of the state of our knowledge [^aiding tJie IsUad 
of New Guinea. 

4. The determination in the most exaot manner, and a* mueh as pos- 
sible by various methods, of the atomic weight of two elements at least, 
ehosen by preference from those which have not been already published 
in the reseucbee of M. Stas. 

5. Aeoount of the evolution of one or more species of Invertebrate 
animab whose history has not been already described ; accompanied by 
illustrative plates. 

The Prizes for each Memoir, if deemed satisfactory, will be a Gold 
Medal of the value of 300 Dutch Fiorina (about £24 sterling). The 
Memoirs may be written in English, French, Dutch, German, or Latin. 
They moat be addressed (free by post), before 30th November 1862, to 
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Dr J. W. Otnuiiig, SecreUrr of the Sodetr mt Utredii The n 

faMtknu S and i miut be giTen in not later tbaii SOtb Norember 1863. 

It i* teecniiiiMiided tliat tne Ems;* 11100111 not be written in the aathwv' 



» number of the Sode^. Tbe iiemaii* which an demied wortbj of 
^iiea win be ineerted in the Hemmn of dn Sodetj. 



PUBLICATIONS RECEIVED. 

I^weeedingi of tbe Academy of Natural Scleucea, FhQadelpliia. Jaou- 
«i7 to Haivh 1861.— i'Vwn tA« Aeademy, 

Annnal Report of the Geological Surrey of India. Calcutta, 1860v— 
Prom Profaior Oldham, 

Vemoin of tbe Oeobgical guTTej of India. Vol IL Part II. By 
TaoMu OLi>HAK.~^ro»i the Avlhiyr. 

Jonmal of the Aflatia Soaiety of Bengal No. L &rl861.— fVoMO* 
Stcrdaries. 



1 Aet Konigl. FhyiikaUach vkonomiwhen GeRsellachaft zu 
Konigiberg, Errter Jahtgang. l«t and 2d PaiL KtmigBbeig, 1860-61. 
'—From lh« Society , 

Thb Cliniate of England. By QsoBin Shbtbabd, C.E.— ^Vom Ot< 
PiMuher. ^ 

The Quarteiiy Jontnol of the Chemical Sodety. Jnlyl861. Front IK* 
Editor, 

The Foresta and Gardens of Sonth India. By Dt Hush CLnaoKK, 
F.L.S., Comerrator of Foretta, Madia*. — From the Publiihera, 

Dublin Quarterly Jonmal of Sdenee. No, HI. Jely ISai.'-fViNn. tA« 
Editor. 

Pntceedingi of the Literary and Philosophical Society of LiTerpool,' 
1860-61. No. XV.— fV<Mii the Society. 

The Canadian Natnralist and Geologiat. Februa;;, April, June, and' 
Anguat l&^l^—From the Editor. 

A Short Treatiae on the CoDBtruction of Steam-boilere, &c. By J. JL 
Smith, Ei^ineer, Deron.— JVom the Avthor. 
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